


NOTES 12/1/69 BALCH 

.:.) f ': 2j I . 

S-IC-13 Stage was installecfin the test stand on 11/24/69. 
' ~~Power-up" is scheduled for.2~/_~L~?~--

§-II-9 Stage is in the vertical position in the S-II Stage Checkout 
and Storage Building. Final modification period is scheduled 
for conlpletion on 12/17/69, and ~h_ip~ent. t.<? _KS,~ is schedule'd 

fo~~ t./ 8/7 O. v~-· 

8-11-10 Stage is in the horizontal position in the S-:!I Stage 
Checkout and Storage Building. "Insulation r~pair is in progress 
and is scheduled for _cornpletion on l.~/ 13/69.V"~ 

-" , 
S::-JI-ll Because of indication of thrust degradation on Engine 
No. 5 during static firing on 11/14/69 J the Gas Generator 

_ LOX injector wa s inspected to determine if blockage of hole s 
had occurred,._ Four of the 24 hole's were found to be plugged. 
The contaminanf has been identified as a LOX -safe flouroca 'rbon 

. . 
resin: which is applied to the t,hread~ . of the injector during 
assembly (This same problem was encountered on one of the 
engines of the S-11-3 stage). Necessary components have been 

-'r -e-cie'it.'n-ed, and the Gas Ge-nerator has been reassembled. 

Static te st instrurnentation is being removed. Stage is 
scheduled to be removed froITl test stand on 1/13/70. L .. / /-



NC,TES 12/1/69 BELEV" 

;(:2-11 
MULTIPLE DOCKING A.DAPTER STRUCT URAL BASELINE: -= y----~~'~'.~.--~. ~--~----------------------------------------
A s a result Of structural rneetings with S &E , MMC, and MDA C-ED, 
the go-ahead has been given on the following mandatory structural 
mods to the MDA: 

1. Window size 16 112 x 19 clear viewing area, with only the 
position 3 \\,iJ?d_()~. of optical quality. (To provide for large;-~'~~rth'-"'~ 

w,,_ vi~'wing " ca nle i'a pa ckage) v -' ~, 

2. ~!:t~ rf!ledia te ring fr~ me add_e.d 48" from the Airlock inte r-: 
fa ce and increase lower cylinder to .250" thick. (Necessary to provide 
more uniform loa ding at the Airlock IMDA inte rfa ce) '.,..,.-. 

3. Add landed area in conical bulkhead for docking target relo-
cation. (D~'e to CSM reclocking ~ 1800 ) v ' ' ._- '-" .. - . -.. ~ - .-

-- ~:........:-4 :- t1.~.9ify axia 1 tunn~ ~ for 600, 000 in- pound. be~ding momen.t< 
(To accOlnnlodate the la_~.ching loads) 1,..-

5. Add structu~e at the Airl'~ck/MDA interface to accommodate 
_.~eavy packages ~n the iower section of the MI?A.V 

EXPERIMENT DELIVERY R.EQUIREMENTS/FA CTORY CHECKOUT: 
The Orbital Workshop (O\VS) e~periment integration test (receiving 
inspecti.on, bench testing, and factory checkout) .meetir:g was held on 
November 24 and 25, 1969, between MSC, MSFC, and MDA C- WD. 
It was agreed that MDA C- 'VD .would witness fa ctory acceptance of 

... ~xperirr:ents at the ~e~cior 's plan,t to assure that the experi~ent is 
acceptable for installation in the OWS. This should negate the require
ment for 3...9-di tional benc}! te sting at MDA C- W D: There s till remains 
to be worked out the detailed integration of experirnents into the OWS 
since their delivery is not compatible with OvVS need dates to meet a 
July 1971 delivery date. V 

" ATM 1vl0NTHLY PROGRESS REVIEW: The ATM Monthly Progress 
Review was cond~cted this week. ~The Thermal Systenls Unit continues 
to be the pacing item. \Veekly status reporting ITleetings are being 
held. In addition, S &:E Director's Office is reviev,;ing in detail the . . 
status of-in-house conunitments with respect to late hardware deliv-
eries and potential solutions. \0-"'" 

BIOMEDICAL EXPERDvlE::.'-JT PRELIMINARY DESIGN REVIEW (PDR): 
Prelin1inary Design Reviews were held at MSC on November 18-21, 
for biomedical experiments Jvl092, ,Lower Body Negative Pressu~'e; 

~ Nil 71 , Sagometer; and the Experiment Support Systems (ESS). None of 
the RID's had major impact agains t either ,the s -::hedule or the funding. 

-1~he Criti ca l D es i gn Re vi ew (CDR) for M09Z and M 171 is' scheduled 
for Jvlarch 1, 1970, and for April . IS, 1970, on the ESS.V-



NOTES 12/01/69 BETHAY 

/f~!t 
Fit..?:hugl1~~~'~~!llJ!t_~yisi_L- Secretary of Defense Lai ~d has 
establishe d a special cocnmit(ee;' chaired by Mr. Fitzhllgh, Chairman 

.... <?f the Board of Me tropolitan Life Insurance Company . to look into the 
area of DOD poliCies and organization 0 A subcommittee of this 
commith';e ' wiir-'v"lsit MSFC December' 1S-16', 1969 I for the purpose of 
gaining an unde rstanding of the ' Saturn Prog ram management. The 
~---'-.---'--- -._---, '. , " '.. .,,_.- ,. 
subcommittee will comp'3.re Saturn Program man3.gement phil030phy, 

t J techniqu(~s and organization with program management within Department 
\ ,(v !:<) ~'of Defense. A t~ntative agend,:l has been prepared for this visit and 

"r.)\\ !)}" · ~;-jtj this agenda will be f~sponsive to a list of 23. 3ues·tio_ns which we have 
\\ i;J' I'\S~"" tv. vJ).1 received from the subcommittee ~ ..... /--'· 
a ,J 0& 'l\:s,c; , . 
--~ \/ \ 

........... ---. Stat~s of C0:1...9S~'? si~I2~l.bE.tiviti~~ - The .. _C?lo ~ eou.t session . of the Wilson/ 

\ 

_Gould st~~.f St':ll~t ?n I~tu.:e Ma~~I:.~_3t~~§.:~n2~(~f~§St:and ·t~u_ri:~.h=-~~lE{· Ir .15 .. · .... ·was nela at MSF November 24. We expect to re ceive a tra ns c ript in the 
______ --... - ~ ,.""a.t'~¥"·--~""'''''''~- - ~, W.,, - ......,. .. ~, .... Ul' 

\ (J r,'r; t. ( !_I)-~~!}ey! , ~a.y .~J. but there apparently were r.::..<?_. i..ndi~~~_i?~_3_.as ~o_ the con-
I C' • •. <"-, II, cluslOns of the study 0 I _. 

• .f. I V' 

NO !," )£ 
k.I,.);~"IA./'"" In other Congressional actions, NASAls $3696. 6M FY-70 Appropriation 

'".R " , was signed by the President on NOllember 26. Also on' th3 t ddy I th-3....§.8n·~t!3_ 

I....Y /,r confirmed ".:he nomination of George. Low to be Deputy Admin i. strator of 
/ ~AS,\ .... (A~;;the( event o£ interest this past week-end was the hospitaHza-,'" I tiC;) of Senate Space Committee Chairman Anderson for treatm ent or_b~--

, .. ; " ~~ .,,' . ';', . t~ ._~ ... .,.~..J . - • ....> •• -~,.. •.• -'-.,., ......... ",.J-.> ~';t.·r .. · ..... · .... ;.r-,".;..,.. • ......, .. ".'. -........ ~., _ .. _."""._-' ................... : .-.-~.~ .• ~~ ... ' .. ..,._:-, . .. ,:' . ... :"-;..:-:-;.. ... ___ ,,=":·~,..~~r'-$. 

Parkm'sb n 5 aisease.) ! ' , 
~'~"';:£'Ii'~c.~,:.!,,; ""''''':~.!.I.., .... >-.:.-e-~.J.:."':J.~ 

Pre:?}.9:?nti_a.LLetJ:~_LoJj~l2.;2r:..~_0,9-!i...O:l - We received a request from , 
Dr. McConnl~ll of the NASA Executive Secreta:-ia t fo r a list of candida te3 
who performed some particularly outstanding fea t in conne ction with 
the Apollo 12 launch 0 President Nixon wants to extend his personal 
appreciation by letter to candidates who fit this criteria. This particular 
request is on an ad hoc basis byt it is likely that the pcactice will be 
continued for future laun:::hes. Thl8 emphasis for selection is on nO:1-
go:,ern:nent people. V 

Ed Buckbee
Translation
W.B. I'd like to see that transcript. B

Ed Buckbee
Translation
I asked Tockley to get us one. BH 12/3



, No report. 
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NOTES - 12-1-69 - DOWNEY 

/ 'A 1) I 
1. mGH ENERGY ASTRONOMY OBSERVATORY: The Announce
ment for Flight Opportunities document has not yet been released 
to the science COnlnl.Unity. ' It is apparent th~t-Dro Naugle will not 
release the AFO until the present negotia tions '-b-~tween the BOB ci'nd 
NASA r~g'arcling the FY-7i budget have been corupletedo If HEAO ' 

-- s_urvives the present BOB review as a~ FY-71 new hardware start, the 
AFO will be released. If BEAO is deferred to FY - 72, I beli 'eve that 

OSSA-will 'stH'l desir-e topi:-oceed with the Phas'e B . HEAO definition 
study contracts planned for early next year, an~ i~ D?-ay ~~ill be 
possible to get a modified version of the AFO released by OSSA. 

~---.- .--~ -- - - - .. - -

Dr. Al Schardt, who works for Mra Jesse Mitchell in OSSA, has 
"-

requested that we begin to consider and define a futur e version of 
an BEAO spacecraft to accommodate a cosmic ray experimen~ . 

- utllizlng a-- hn:ge superconducting magnet, s:uch as proposed by Dr. 
'Alvarez. Analyses will be required to evaluate the magnet's 

..;.... in'teracti'on with the earth's field and as sociated spacecraft 
stabilization problems and to det~rm-ine the state-of-the-ar't of 

- liquid helium re~rigeration systems for space applications. \,...-,/ 

2. EXPERIMENT MODULE CONCEPTS STUDY: The mid-term 
progres,s review of this contracted effort with General-jjyn~;;"i'c~/ 

... - - ~ .- -....... - -
- -Convair is scheduled for December 4 at MSFC. Mr. Max Nein in ... . - .' . 

my Office is COR. This contract is being closely coordinated with 
the Phase B Space Station definition study, Imme~liately after the 

. mid-term review, ~everal common module concepts will be selectec( 
for further analysis during the loen'1ainder of the contract. Personnel 
~-.-~--. - - - . 

from NASA Headquarters and other Centers will participate in this 
mid-tern'l briefing. V " 



NOTES 12/1/69 GEISSLER 

J Ii/-jt 
.1. Flexible Baffle PrograITl: A meeting was held on Nov'ember b, 1969, 
with Dave Stephens, Langley Research Center, regarding a research and 
development program aiITled at proving the feasibility of a flexible baffle ' , . 

~.:ystem for the Shuttle. At present, it appears that this prograITl will 
consist of two parts, a contractor -conducted development program which 
will consider the ~~_~io.u,s design problems and an experimental program to 
proy.e __ ~h~ .~oncept~ The funding for the development program ($60, OOO) 

will come through ~angley, but Harry Buchanan, AERO-D, will be ~ contract 
~on~tor, along with Dave Stephens ot Langley. After a discussion with 
Dick Stone (S&E-ASTN -TFM), it was decided that the 40% s cale ~ -IC LOX 
tanK would be the most suitable facility for the experimental portion of the 
~ - ' 

inves"tig'ation., This ~ -IC LOX tank will require s 'ome modifica tions and 
ASTN is currently attempting to determine a cost. As it now stands, this 
test will be conducted here with technical direction from S&E-AERO-DFS 
~and Langley. ~/ ..... '. 

.. ..> ~- . . ~-" '--'--"'-. - ~ • -

2. Space Shuttle Environmental Design Criteria: Environmental <:le~ign _ 

criteria for horizontally flying vehicles presently available to the Air Force 
are based upon the past performance of selected aircra~~ but , cann?_t .3.~_ 

directly applied to the space shuttle design because they inherently as sume -
.. from a .Fmit-load viewpoint - an aircraft lifetime of bO, 000 hours. Space 
~_~~tJle l}fe'time will be considerably lower. To develop proper ,~' 
environmental criteria fo r the shuttle, laboratory personnel are conferring 
with the System Engineering Group at Wright-Patterson AFB. _ E'inalizati~n 
of the criteria through dis cus sions between our Dr. Fichtl and AF 
personnel is_~xpec.ted for December. \~ 
3. Saturn Y WorKshop Trajectory: ' During your visit to this laboratory 
on November 21 you expres sed concern over the __ status . of. tJ:.1~.~A.A:t::-l_ 

(worKshop) trajectory. The inhouse effort on a preliminary nominal 
- ir-ajectory to a 235 nmi. 50 deg inclination orbit" is well under~ay~ "'-A 
'--- " , .. '" . " 

_,maximum payload capability trajectory for no winds is completed and the 
payload requireITlent case should be completed by Nov. 28. A _!~,~.Jectory 

biased for pitch and yaw winds should be available by Dec. 5 and will be -.... -. --' 
published as soon as possible thereafter. The dispersion ~~Cilysi~ which 
leads to the design trajectories' will be done by' B'o'eing. -- If negotiations are 
succes sful, thes e efforts will be initiated Dec. 1, to be c:o!llpleted Feb. 20. 
,We did not feel that we could do the job inhouse because of insufficient 
manpower and poor computer turn-arou;'d time. ,._ -~--'-.'" 

-4: -' AS -507 S -IYB Slingshot: A method has been"established to _~_imulate the 
S-IYB trajectory starting in earth orbit through TLl based on an IU vector 

- ~nd tracking vector which can be different from the former ,due to· 'guidance -
e-rrors. If this capability had e~isted here 'fo~ the- A'pollo f2 mission we 
probably would have had a successful S-lVB slingshot. Two,_vec~ors have 
been supplied to PM-MO for use by the Smithsonian Astronomical 
Observatory (SAO) which will attempt to view the S -lYB when it" approache s 

- the perigee point (between 150, boo and 175, 000 kITl) . . We do not e?Cpect 
~~~t __ :h_~y ~ill be able to_s~ ,~ , the stage, th:0ugI:~ a , / " .. ~ - .. ~ --' --



Saturn: 

NOTES 12/1/69 GODFREY 

? f, kJr , 
1. S -11-7 POGO Oscillations: Meetings were conducted Tuesday 
and \Vcdne,sday, ·Novelnber 25 and 26 with S&E and North American 

to ~~,~,~_Jl1e s~.9-tus ,. oJ.plans for r.~soly:~ng ~he S-II)~,OGO 0 scilla-
_,~io.I?-s,~~ As stated last week, .tw~_~.~~ s~~f a~~.? .... n are, be.i.~g ·.f?(-·- '·-
. 10_~,~d~ _ ~,_~~stitx.J1Yi~g .AS ::.?_O, 9.?-ncJ. ,~.~1?~~ e:qu.~,nl ~s ,is >_ 1'.w~ ~.., 
a .. ,<;enter engine LOX accumulatc:>r .sy. ste~" 'k_ Plans were made to align 
~-_. JA_ ,.-..... -~ ' •. ~" ~ I"':, --' .......... ,; ;_~' __ .:"''-_ - - """'- " - ~~-"""""- , -~ ... .. ~ 

required action for a decision on December 15. This dClte,.will allow 
the accumulator to be installed on S-II-8 and static fired on S-II-l.2 .. __ ---- -. ..-

prior to S-II-8 flight. Additional investigations are underway on 
---' engine to engine variations on S-Il-7 and earlier stages. We are 

attempting to gain a better understanding of the cause of the buildup 

_~~_,~ ,:_~~_-? _~~~o.~ to 'a final decision. V "" . "-

LRV: 

A \~ork~l?:.g , ~nt~rfC!:c_e m_~~!i~g Y.'!!h l0:;>FG, MS.C,J_._:r2.Qe~!lg, _ Cl:,l}StgE':l.2~~a:::.. 
on November 13 yielded an unanticipated problem. Preliminary LM 11)0._ . __ .• __ ___ ....... __ . ______ ..•. _0._'" _._'~ ' .. ... ~. ____ .• _____ ...... , ____ ~ "' ....... ____ . _ _ . _____ • __ _....._ ............. ...... _ ~ _ ~"_ .,:, _ • 

drawings showing three pr'imary LR V tie points had been treated as 
form-al lCD's by G;~~~';a~;' "a;;d com:pleted d;a'~ings had been released 
c:--___ " -~ __ u, . __ ...... _ • ",. -'_ ••• .'. _. .. ,-......... _. • ._, .. . ". .. - •• 

to Manufacturing for LM-lO, etc. Boeing, with our concurrence, 
- consici'e-l: e cl the Grumlnan dra~ing's ~s ' e~,:.li~ ... i".~~ry .. and for various _ 

technical reasons involving weight and ease of deployment, reflected 
. ~----.--,..-." --

different LR V /LM tie points in their design. 
~~..&P_,*. _ __'_'.a-_~-"............ - . ...... ~ . ,·,M 

In a Ineeting at MSC on November 25, agreements were reached for 

..,BoSi£g. to provide ne c e s sc:ry r ede s igl~ t,o, ~.~:)1~.f?.:.T~t~_9~r~s:x~?:.?:~ ~ ,s'''r 
. lower hardpoints and Grun'lman will tede sigl?- the uppeL .??-.r.920j.,nt~ . 
~,.....-.., ..... .......,. _-;::ao.~""~ ............ . . _.,;" ... :_.)"'1.~-:-- "" "1.~" ~. ~~ .. __ ,~_.".;a. "" ___ """,,,r"'"'~· -., ,~ • .,r 

~~s.hT..!~~~ to w.ithstand the LRV lau~~h , ~nd .. boost loads.~. Agreements 
were also rea,ched on the rnethod and responsibilities for deployn1ent 
attachments. Formal lCD's defi.ning this interf~ce (LM/ LR V) will be 
prepared and a' meeting to hopefully reach agreement on the lCD's , 
between the centers and prime contractors is tentatively scheduie~ ' 
for. December la, 1969.

V
""'·-' 
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NOTES 12-1-69 GOERNER 

?t~/I 
NOTHING OF SIGNIFICANCE TO REPORT 



NOTES 12/1/69 GOODRUM 
.<7 ~Ji ;t' JI 

.1512./ I 
DLRV TEST VEHICLES - Two small II all terrain" vehicles have been received 

.' ~ ... -..,....:......--_ ... -- ,-...- .-.. -" -,- . - ....... -- .... ~ ' ...... -'..... ..,~. .. . ----
for use in performing field tests of navigation, hazard detection, and other 

....---. , -. - -' .' .... . ......... 
candidate subsystem components. One vehicle has been modified with an 

- -equipment platform for mo~'~ti~g directional gyros, sun sensor, electronics I 
,...-_. '. ,-

power supply, recording instrumentation, dis play equipment, etc., for 
performing functional tests of the navigation system!, These vehicles will ' 

_ be used to che-ckou( a~'d test ' various components and eq~ipme-nts prior to ' 
"-fhe-'lntegrated systems tests with the MTF planned for first and seco'nci"quarters 
"'-... ". ' -. • . ' ' •• ' . .. , " '.> - ..., -. 

, - of 1970 at r~~.~,~e' s"ites such as Fla,9staff. . i"","/' . 

SPACE STATION MONTHLY REVIEW - The regular Monthly. Review is scheduled 
for December 10, 1969 I at 8: 30 AM in the HOSC Conference Room, Building 
4663. The entire 3-month period will be summarized. A series of splinter 
meetings is planned for December II, 1969. V~-

SPACE SHUTTLE FIRST STAGE EXPENDABLE QUESTION - Messrs. Voss (MSC), 
Akridge (MSFC) I and Summerfelt (NASA Hq.) wrote a, summary of the history 
of previous reusable studies and identified "where we are today and how we 
got he~e. 11 The purpose' of this was to prepare a memo-from"-Dr '. Mueil~; -t;; "'''''' 

_p.~ ~'J~a~ne and an answer to Dr. Gilruth to-'dfspen'se -~i"th the ' expe '~dable' - . 
first stage question being raised in cOflnect'ion' ~ith 'i'he shuttl~. The -item's -. - - .~" .. . --' . -. ~-. -. - -.~ .' ... ~. -_.--,- ._- . 

considered were the Bellcomm S-IC first stage, McDonnell Douglas 
"-" Corporation I s ballistic first stage, and other proposals. Es sentially, the 

.§.ummary will substantiate that we should proceed with Phase B on a fully 
" reusaofe', '--two-=lffting stage vehicle .. , We wil~ furni~h you, t~e. ~oppleted ' corres-

.... ~'7' ..... -,.-... • "" .; , , . - " ' ~~~~..,.~~~..,~#_~~;A~ ..... h··-I£~· .... ~P ,~:):~~~~~ 

' I E<?~<~~1l~.~.~-_T<~.S~2,~ ... ~,,~~..,;t,;"~~2~tY.,~9..»J· \ ' 7-)IliUt ric rj..JJ ' • " 
, • - ¥ -n"-':;::; , " 

, . 
SHUTTLE ENGINE FACILITIES - Arnold Engineering DevelGlpment Center (AEDC) 
personnel visited the Center on November 24 to present r~~ult~, of their. 
studies on cell modifications for altitude testing of the Shuttle engine. Their 

preliminary " estimate o~_ total get-ready cost, including test-article supporting 
system and all other equipment, is approximately $ 8 million. The cost is' 
divided between C of T budget type items"'aricf'o'perat'in'g':"cohtractor overhead 

""and in~hous 'e- work. AEDC desii-'es to"con:£inue studies which have the potential 
" of reducing facilit!es~modification costs by ~pproximately $ 3 million.~ An 

interesting possibility involves the u,s~ of. carbon dioxide instead of nitrogen 
to dilute th~ free hydrogen in the exhaust. This dilution i~ 'necessary to ' -

~--facilitate pumping. ·. v/ " 

Ed Buckbee
Translation
Please do. B
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NOTES ""-H--28~69 GRAU 

//'~'II 
No submissiort this week. 



NOTES HAEUSSERMANN 12/1/69 

! IS zJ I 
NO NOTES THIS WEEK. 



NOTES 12-1-69 HEIMBURG 
, 7r: 2. /; 

1. S-IV8-507 02H2 Burner Anomaly: The investigation is continuing into 
the cause of the fai lure of ~he GHZ/gox b'~rne~ __ Lox _shutoft valv~ to' close 
during-- th'e- Infl ight shutdown sequence. A t!i9.b.-sp.e,~<i, _ ~~ta _ p'!ot of _t_he __ 
switch selector output monitor has verified that the switch selector 

'~ rs-sued ' the proper / a'deq-jjate command " to the S-I VB sequence r (a 4Z-mi 11 i
~eEond -pulse was issued). An investigation is in process to compile ' 
~hetype/quantity of components/connections in the lox shutoff electrical 
circuit, pl ~ S all failure/problem history associated therewith. A 
similar investigation is being made of the pneumatic shutoff valve and 
actuation control module. At present, a completely random malfunction. 
in the electrical circuit Is- suspected as the most likely cause of the 

- fa'ilure (the shutoff valve actuation control module did not receive an 
el_~~~_r:J.~~L~L9ri?rr:-·"~:s -- p ';evi~us·ly· reported;" the system ' respon'de'd '. -, 
properly to a ground control shutoff command at approximately second 
burn cutoff +3 minutes. there are at least 81 electrical connections 
now identified (previously "Z9) between the selector switch and the ' 

.... solenoids for the 02HZ burner, . ',--- , 
' Z · ~ - MDA Docking Loads Problem: After much discussion with MSC ~oncerning 
~DA . docking loads, we have agreed . to make the design modifications 
necessary to the MD~axial docking port so that the MSC hardware can 
remain unchanged. In order to maintain the current schedules for AAP, 

we have arranged with ME Laboratory a different manufacturing sequence. 
By this arrangement, there wilt be no schedule impact. However,~e do 

., .. ~. o_w • ~ - -',_ _ ~_ ~. --.. .'"""""--. ... ~-

__ .Q~~ pl.~n , to modify the rad.J.!tl docking port since we at MSFC have been 
unable to ascertain any mission requirement for this port. We will 
~sses~ the capability of this port with respect to current MSC docking 
load~ and then suggest changes in the docking procedure which, in an 

_~meIgency, could permit use of this port. " 
-3. Joint MSFC/MSC Agreement on Shuttle APS Work Statement: Technical 
personnel from MSFC and MSC met at MSFC on November 21, 1969, to ~lscuss 
and formulate a work statement that wilt be common to both centers for ' 
the study of APS for the Space Shuttle. Agreement was reached on the 

~.-.......... ... .. ~ ... 
work statement.

V
' --



NOTES .12-1-69 Heller 

'} fo} I 
1. INTERNATIONAL INTEREST FOR APOLLO 12: I was in 

. Germany during the Apollo 12 launching and during the lunar,EVA. 
The i?!erest of the whole population was tremendo~:? Apollo 12 
was £9y~ .re,d on the front ,page of all n.ewspapers fO,r the ten day.s 

... __ ~,wasT)I'! Europe. There are many things going on in America which 
are not understood by our European friends, but the lunar landing 

~':~_::~~!.li~.Q.us _admiration and support. V~ "- -~---- - , ---, 

2. CONTAMINATION MONITORS ON DWS: OART has form.ally 
requested in a memo to ML that a Quartz Crystal Microbalance 
(QCMB) should be incorporated in-the T02? experiment package 

- and-in the ATM canister for real time monitoring of contam.ination. 
' We have been investigating QCMB's in SSL for some time, and our 
thinking is that the request could be implemented if so directed by 

'.. ,. '--'c" 

OMSF·V 
'='<: • ~. 



NOTES 12-1-69 HOELZER 

j f izl, l 

SPACE-STATION/SPACE-BASE EXPERIMENT DATA PROCESSING WORKSHOP: 

" j;) 

. Jj 12/1 

1. 

The Space-Station/Space-Base Experiment Data Processing Workshop 
.held at MSFC on November 24 and 25, 1969', considered the 
problems of handling and evaluating exp~riment data, and their 

-"""-implications. for laboratory automation. ~ 
"'--'- - _.. . - .... ~ .. ~~ 

Among the points " that became clear during discussion, the 
following items are noted: 

1. Those disciplines using the Laboratory for its Zero-G, 
.. - ••• • ~ '~.~ • • " ___ ";P ... .... ... . _ '" ~ 

and high vacuum environment, notably material processing and " " 
~nurnarC per'-formance s'tudies w"ill not mak"e heavy computer demands. 
!>r"C)Cfuc t"ron -pr"ocess"ing

J 
of materiaY;' cannot be expected for the 

"'"early phase of the Space Station Program, and thus automation 
" ~will not be required. The Biomedical/Behavioral area will 

require- extensive data storage. 
2. The Earth Surveys, Solar Ast;r,o!l,omy_.atlq . Space Physics ,"" 

areas will demaha- extensive compute.r support;, beyond the curren,t 
'''4.;c~rpac::tfy-' of"-ground-based machines, if the goal of autonomy and a 
- high degree of automation are to be achieved. It was conceded " 

that the ~ uiy_q.len!_"-~f ". an~.lBN 7.994,," i .f _ a,:.ai~~b"~e ~ .. ~'?2.p"qar~ would 
still be of immense value to these fields. 

3. The' main "hottlene'~k in implementing effective ~ar_th_. 
Survey techniques is the present lack of ability to handle large 

' volumes of parallel data. If techniques for spatial., coherenc~'J " 
~ aetection could be developed to complement current spectral ' 
'-analYSiS, it may be possible to eliminate blocks of data and 
· -still accelerate the rate of ~.ignature . identification. " 

A detailed report on the work of the panel will be published 
by February 1, 1970. \------ -~" 

2. DATA REDUCTION EFFORT ON AS-507 FLIGHT: The Data Reduction 
Branch processed a _"rec,?rd amourrt of data on the Astronaut reported 

' AS-507 SIr low frequency vibrations prior to" the FE~vG Meeting 
on Npvembe-r "17, 1969. Computation 'Laboratory personnel anticipated 
the needs of the FEWG and initiated a reduction of all telemetry 
measurements related to the SIr structure. The data were reduced 

- and processed in record time, thus enabling responsible personnel, 
both NASA and stage contractors, to report to the FEWG Meeting 
with TThard Tf numbers. ~A .total of 10,500 data plots were dj,s
tributed to MSFC laboratories, NAR, Boeing-Huntsville" "and · ". 
Rocketdyne. This total represented 525 slice time analyses· 
and related oscillograms. This effort was in addition to the 
~~_utine post flight data reduction.~ 



NOTES 12/1/69 HUBER 

/r: -~JI 
1. OART ADVANCED }IISSIONS: OART revie'ved their FY-70 Advanced Nission 
_Study program with the PSG in~ respori-se to Dr. Nc'vell' ,s request; ,. OSSA 
and -m-IS}, ' have already completed their revieHs. The only proposed 
advanced study in this category is HSFC f s fo1lmv-ons to our Nuclear 
S'tage Definition Studies. ~.--- - - ------- - ,--.. ,---~--

~-- ,.. _., -- - .- -. :- -.~- -.. _- .... 

Mission Analysis Division (HAD) ,,]il1 conduct in-house studies on a 
broad front but will have no advanced mission study contracts. 

'------.--~~ 
J,~ , During this revie,v, Chuck Ha~tl:J.~l']~ .. e.xpr~~s<:? intere~~_ .. ~?~~,he ::.l~~i<?n~hip 
----- I l- h.e~v~~~ t~~ ~SFC nu~lear stage studies and the Aerospa~e study, and 
I (j (\~~ ... v a( expressed the opinion that the .. ~~rospace results s~oul_d b~, f ,ed :into the 

1{(.(1~''('Ir;(fJ...... MSFC studies. This .,could be a problem sjnc~ ,ye o d..2-pot , ~~.g, ,d!rS£.! ... 
,~{ep:.r~1 IS frcw i~~:.;t;.. ;~ A!..~_~~?!.0:.L!:E. ... t~f2J.:m9:J~_.axra"~gem~~t!_..v-- " 
Cv.~r;Y.,t<l"~ C'~ /"" 

+£-e..J:ii<J;"'" / 2. S-IVB/CENTAUR STUDY: This OSSA funded study is nolo] under contract 
j.;'Q(O': / o,c,z . and the ~.r.:ien_t~tion meeting is scheduled for December 4~ , Contractor 

1- ; r ~~ participation "',il1 include HcDonne11-Douglas, GD-Convair, IBM and 
Nt ~b:~ \.,."\..' HoneY"lell. V 
. h [ lIi., J _ 

\1lJ ccr-L! .'.I ' 
~~(f j ,?et'{~ 

\ L~ d ,Ids , 

3. SATURN iVORKSHOP ii 2 ACTIVITIES: }~J:meider __ (ML/DirectorLJlas / 
fonnall'y'J~_ques ted_. definition studieS- for:. a s~cond .~or:.J(shop _ (SH$ __ ~:r)_ ' . V 
hese studies are to be._condu9ted in preparation for a Phase . B effort_ 

- J> s tarting in FY-71, ,A1 terna.te miss ion options emphas izing ~a}"JJLS:UJ;veys" , 
.A.§tronolUy--gp..sL~~te!ls1~~...!13~5!.2.P'C?:£~ .FI_ ig.h_t_ g~p~£.i]'.!J;y will be studied 
as vle11 as mission characteristics such as continuous manned operation 
for one year and artificial gravity operation~-(s'p i~rJ.~g· -;.;;ork'shop). -if 

J9u.=.-des-ire, "le ax:e prepared to elaborate on this activi't.)T.at, yo~r-~ 
convenienc.e, ·, /' ~ V \ . .- .. " 

- .-- , V ,.. feJ r,. ' . t 1:> / n,. I , / l _l..Ll.:.te. ,,~ . r\ 
l n 1Iv-/ t..-.- I; ~ fir -----" 

fM~ f:t.L ,) 

:(fiNI 

\I 

Ed Buckbee
Translation
B.H. I understand that Keith Glennan is now Chairman of the Board of Aerospace. My relation to him is very cordial. Shall I grease the skids? B

Ed Buckbee
Translation
Yes, please do. (After I'm back from A.L.) B



NOTES 12/1/69 HUETER 

/;::; 1-/ I 
No subm.ission this week. 



;NOTES 12/1/69 JOHNSON 

j;:,v/ r 

.Nothing of significance to report. 



NOTES 12/1)69 MOHLERE 

'/In-, 1 1 

SMALL COLLEGE COMPUTER NET: In the Notes of 4/14/69 there 
was mentioned the possibility of .. improving the use factor (currently 

_?-b~~"~-2!,,!..~~~d generation computer at A&M by .e rnpf'OYlll"C1 
--!!.!~:E.,ai;:.,,~~~iE:~-:rQ r;K~r~e~m9J~.:§rcf~I~li:~~it~§X~~==·A s-y~~'" will 
- "' recall, our idea was to tie small colleges into the network in order 

r; t to give them a computer capability for instructional and administrative 
::.~d. , purposes at an acceptable cost. Subsequently, a meeting was held 
Scu.,b /.}(., with Dr. Stone, State Superintendent of Education. At this meeting 

~ r I'~ / '1 the benefits of such a proposal, not only operational but innovational 
0:.... :). C!~.()...l ""- . 

~ b' as well, were pointed out to Dr. Stone who readily appreciated the 
!J.~~J " . !0:0',~ J::, potential of such a scheme particularly the ~;~'in'gful significan~'e 
( \./!~~-I 01:- ~ in having a Negro college serve' a 's the lead institution in such an 
c (;r: ~-!~\ end~avor. -Last T~e'sday, November 25th,- ~epresentatives of small 
k·c; t'/[~.~ J;j~'- colleges located in Northern Alabama were invited to Alabama A&M 
, I t( !, for a presentation of the proposed scheme. The following colleges -.! ·v2keh"'.k,i-,I.. 

v I were represented: Athens, Snead, St. Bernard, and Northwestern 
(~~lttljJ;:. rS , Junior College. The presentation was given by Clyde Foster whom 
SIJjS&:J- ~j e.- you may recall is the MSFC employee currently assisting A&:M in 
eL"'("f- ".Jhe. r- the managing of their computer center. As a direct outgrowth of 
1M- {~rr);J--€.- this meeting, Clyde and I will travel to Northwestern Junior College 
(Jp. til.!/' ·i/,<!.!:.t . at Phil Campbell there to make a feasibility study. Upon compl.~~ 

'~fI~"e.~ 6 ~f'o ro- ~~~.,..2;~!.~£.~~~~!~..!i..Y..~§J:~ ely '.~ J .l!.l.!.e.£ 4. . .!.9. , S.9.m..m.»ni.Cjl.. t,~~ 0 n.s;:.~_q ga i:Q.-. 
We. a/Y- !..bsc -. ~ Dr. Stone to compl~~e~"§:?:E.~_r:.g5:,!?~!l.tsJq,Lpresentation _ oLtJ::te __ 

j li/e)] .fvr(<.- ~V_~_~!~'coric~e~~'t~·,.~~~~~!.s .. <?~ . !he§tGl:t_~)~9_C!-.~(LgJ_" E9ucation. The 
I!~f- tJ~_ JunlOr College study will be used as a vehicle. Concurrently, studies 
.scP I,,~Cd' ~ will be conducted at other interested colleges. 
~~ 

ptob(P;I'5 
t {:.. J vcl.. &" 

3 M J€,It(.i'(!)~'l 
{ L; t1i.tv) tr 

I V I 

S'N: r'lt.,:i 

Throughout these endeavors, a proper perspective will be maintained 
in our participation to assure that no untoward commitments result. 
The path leading toward completion of these undertakings is fraught 
with a whole hos t of difficulties, some economic, some operational, 
and, of course, some human. I still consider it well worth the effort. 

f~~ratt.!.
C(L ~l Ie-. SU cce.~r.v!1J .J 41 ved . 

J;Pu She.tJ,i!r-.{ IS ItI.M·3~5V.Y 
IJ ')' iiI r h f- {VLIII~~r- ~vll' \' I~' f- ( 1-/:<. IrtJ1i~il..S 

. :Y1 flu's Atecl, rL,~;C:~;'" YO(.l , v~ ~ 

~d- l/;e .... r.or,,- lJ....~ td ~ )1. 
I • "I . J ,.. . IJ r~ I 
~ t')e ~" J ~ "'~b r ~. J';} lJ J:-u H. i l.,,! 

' sd\€Jij~ ~ /\' Ilr-:-l- L~ k<C.- CV//C'J t?--s , 

~ J; 

Ed Buckbee
Translation
Ed M. Sounds like a splendid idea. However, In view of our own troubles with 3rd generation computers, I suggest we don't whet the appetite of all these colleges before we are absolutely sure that the software problems of such a 3rd generation computer sharing program can be successfully solved. Jim Shepherd is thoroughly familiar with our own problems in this area. Suggest you ask him for a thorough briefing before you sell this scheme too hard to the colleges. B



NOTES 12/1/69 MOORE 

.if Y, 2-/1 
1. NEW PRI NTED C IRCU IT BOARD MATERIAL: An evaluation program has 
been established by Astrionics, Astronautics, Quality & Reliability Assurance, 
and Manufacturing Engineering Laboratories to test new polyimide/fiber. gI95.S __ 
. rinted circuit boards. The new polyi.mido prf;t;d cYreuit boord, deveioped by 
Thiok~f ~~der MSFC ~ontract, has a thermal coefficient of expansion of 16 .5x10-6 cm 
per °C in the thickness plane versus 55xlO-6 cm per °c for standard G10 epoxy/fiber 
gloss boards. The low expansion 'poIYimide!fi.~!._glass . boqrd mqtch~s th_~ ... e.xpanslon ,oJ 

_ a, copper JeC!.d-.: __ Jhis matCh-of e'xpansioo ' ~hould. e . .li.rJ:llr} ,2!~!~.c~.e~ .~,~I~JLi~.!!~ caused 
from board expansion. V- . 

2. AS-50? FLIGHT: Although the accelerometers ,experienced acoustically induce~ 
vibr~tion around liftoff, it now appears that no veJ~city bias wa~ a-ccu~ulated as iQ 

.~j:§Q6 ~ '(he aL~a 9iound_36 se.c9nds _aft~.r.J i(toff ha~ b.~:.~_!~_?~~,!gryly i~vesti9a~t~d, 
and data shows that no error resulted.., The A and B counters on the Z accelerometer 
~ .. ___ , ....... ~ ..01- " •• ~-~.""". -.... •• ~ .... -. - ... - ..... --

'disagreed and, al though both readings passed the reasonableness test, the Launch 
Vehicle Digital Computer (LVDC) properly chose the B reading as it was closer to the 
expected value. At this same time, the P-i.tGhgimbal angle failed the reasonable
ness test for one minor QOP-:. .. The L VDC responded properly by re jecting the readi~g. 

"- . ~--- . ~ 

Bothof tliese discrepancies appear to be electrical in nature and were probably 
tne result of li~htenin9 striking the vehi~le, . V-- ' , --.-- ... -... 



NOTES 12-1-69 SIEBEL 
, . ')/12) I 

"Composites Casting"- MSl2 Space Manufacturing Experiment #4: 
The feasibility has been demonstrated of using exothermic chemicals for - __ .... _.w ........... __ ~· "_. _ ._ ..... _ --- - ~ _ -.. _, __ _ 

heating a metal sample to obtain a temperature gradient and subsequently 
cooii"ng-lt at a controlled rate. The Whittaker Corporation has test fired ' 
their first ex~thermic heated micro-furnace for this task. A temperature 
gradient of several hundred' degrees was achieved from o~e end of the 6" 
long metal sample to the other end. Also lowering of temperature at the 
approximately desired rate of goC per minute was achieved. Refinements 
are now being made by Whittaker to achieve the temperatures needed for 
unidirectional solidification of aligned structures. V 

... __ .,..... . ~ -4 



NOTES 12/1/69 SPEER 
J5/~1 

./' 

.' /. / - , 7 -/~ 
1. AAP Data Flow Management: MSFC has been studying several 
techniques to handle the large quantities of "post flight" engineering 
and scientific d_?-ta flow I~;;··.AAP . . We have been evaluating these from 

-- tfi"e-';iewpoints of cost effectiveness and maximum utilization of NASA 
available hardware/ software res ourc es, while still insuring no los s 
of information to the engineer or scientist user. We have now 
reached agreement on the most effective techniques from an MSFC 

~~?~poi~t. -Th~se are es~ntia-liy:'- (i) -~pi~~-ent ~ore effi~ient. 
,~ -- --,,- .. 

ground station recording techniques; (2) increase utilization of 
. "rea'i time" operations data for mission evaluation; (3) limit amount 

of data processing based on (2); and (4) implement a d_ata_,r_~_~.'::l_r:~ancy 

removal scheme at the data processing Centers. We are aware of one 
- cliscrepancy with MSC desires, in that they have proposed data 

redundancy removal at the remote sites rather than at the data 
processing Centers. We are working with MSC to iron out this 
difference in our proposals. 'v""---

2. -- Implementation of MSFN Facility at Santiago, Chile: MSC (Kraft) 
has recently submitted to Gen. Stevenson a firrnrequirem~nt'1o-;-a'-'---

"'::---- --- . ' .. ---. . . - , " - . -
Man!!ed S~ace Flight Network (MSFN) facility a~ San.tia:go, Chile. As 

yO'; kn~-;-, . the implementation 'of s~ignifica;;'t~' cha;ges in the ~MSF:f\:f 
configuration has been underway since April 1969. These changes 
have been principally those of reductions to realize operations cost 
savings. However,._A~P _~_naly.sis i.ndicat.ed .the, requirement.fqr a ~p'-~~. 
facility in the vicinity of Chile. Significant disadvantages in the use 

.... ~-'" . -
of an Apollo Instrumentation Ship led us to recommend, in a July 
1969 letter to Gen. Stevenson, the yp'grading of the existing STADA~ 
station at Santiago, Chile, to MSFN capability .and the deletion of the 

~s<hlp -"from the MSFN. The ship deletion has been accomplished--~~d '-'--
tlie 'upgrading of Santiago is under final assessment by Headquarters. v----, 

.3. Gulf Stream Drift Mission: We attended the November 25 pre
sentation on this mission with great interest. While noting the ... ..... ---- .. --,-_._.- ~ .. 
similarities of this underwater mission to a long duration space 

~-flig-ht mission, the absence of any imposed requirements for 
. ----- " ... ---- -~--- -" ...... --' --. 
__ ~~~ilarityt() -space flight was .also appar.ent; e. g., in the food manage-

ment area. Future tests could potentially include specific require
me~ts which would directly benefit the Space Station Program. The . 

~ high degree of maintenance experienced (approximately 1 man of 6 
man crew for duration of mission) indicates a need for careful con

~~<:ry:ti~n of the maintenance concept in~d~sign _ of .~.~~_c_e ~~ ~at~~ns. : ~ 



NOTES 12/1/69 ST AMY 

, '(,~II 
Nothing of special significance to report. 



NOTES 12-1-69 Stuhlinger 

No submission this week. 
//'~I/ 





NOTES 12/ 8 /69 BALCH 

"' //1-/g 
S-IC':'13: All work is on schedule for pow er-up. sche duled for 
today Decembe r 8, 1969. 

S-II 7" 9: Stage is in the vertical position in the S-II Sta ge Checkout 
and Storage Building. Fina l modifications are , on schedule for com
ple tion on D e c e mber 17. 1969. As a result of a d e t e rmination tha t a 
start t ank dis ch a rg e valve (STDV) which was remove d from th e S-II-IO 
stage. b e cau s e of bellow s l eaka ge. h a d be en r eworked to a n ina d e quate 

, dr a wing . an inves ti gation w a s conducte d to d e t e rmine wha t otlie'i- v ilie'; I h;~n ;~vor~e d t~J.E.~~;n2;-~_E:~~I~g :-~A;- ~~;~·;~itti~~·-~·~ s"~'ii~-9 ---'-'" 
~!?~~:.:'~re f~~n.<i to,l~.~~ve 1>~_e.E.irpy-::'~'pe:l~:,,::<?r 1s.<;,2 ~E':E.Cfng.- . 
replac e d at MTF. ~~~e,..~,t~:~_~,!~~UIJ?~2eL~}':E..~£,J0.1~'§Y,. ~-' CI( IV -:--"'f>,\' 6 ,:
Shi pme nt of S-II- 9 to KSC is sche duled for Janua ry 8. 1970. JJo/''/e A} . -

t~ cJ f'.'~ 
/iT Ir (' t..J,/JC 

S-II-lO: St?ge is ,in the hori z o n tal position in the s :.. n Sta g e Ch e ckout 
~"'C <: ' v 

and Storage Building . Insula tion r e p a ir is on s ch e dule for con"lple tion ci:. 
on Dece rnber 13, 1969. LH2 tank entxy is schedul e d to sta rt on 
December 15. 1969. for the purpose of repla cing th e fast-fill shutoff 
sensor. 

, ' ~:C-A; 

S-II-ll: Remova l of static t e st instrume nta tion is underway. Stag~ i . ' /.1 
----- ' ..... .",...£....-C:.. ";"~4~ 
is scheduled to be removed frolD the t e st sta nd on January 13. 1969. , '..:..\ r d '/5:";;-;-'-(-/",,-,£, 

S-II-12: Stage departe d Seal Beach on Sa turda y, Decembe r 6, 1969, 1 /~fj4t'1 /' 

1969. 
) -'ti.-.:_2.. 

\ and is scheduled to arrive at MTF Decem ber 22, 

J ' 

(2C'J ?fl?!f:~d / A .tt'o/'1o/(; ,-C-4--... ~~- ct;:; k<- .~-- t/t,-.~ h,-v~ --1~-.-.~41~v, ~ t!:;;....~ 
> I( ,.,' , .• I( _/ ' A-. _ . ..?' 7/ ~' z. ,te..c: .... I -. 
/Vv.'k_ --:/J.t'4"i"'-:.-r;-;~ =9:- ' V1;~:,.n..-v.r , / -- .--~t.?- .,41,;.::',;- .~& /" I' 0"",... , . -?/\. k r-P'Vi ___ (:(~(. 

/t;4v "--C- _44Pf-<"'--'-rC. "1-~1!. /~ _/1,.!?,c-._i!. .£ .--J'tr./( ~v."<~~- .~~--.-.. tJ0iC4-;1... ';' &-C 
. 4.,- .. t1'b~·.-v-

Arrr7"<-~(, ~ /j/Pv~~"1i~4,'l,.r /J;t-~~ t>f 4?1<- A-'Pv~---,....~u.e. /C;'-1-"; ;"{; t:.~<,t.. 

, $ ' -.l' l-1 /J:-.rd /tC,-<~. l-<..- ,r'j,"J-;"'~""'n _/jC:?r,rp-;o'C'~'" /~~~,~ ~ 

/2 
/..y-;.r ,;7 

Ed Buckbee
Translation
Roy Godfrey, what can be done to avoid such mishaps? How can inadequate drawings sneak into the system? What would have happened if this would not have been detected? It would be interesting to know how many of the successful launched S-II's had these wrongly reworked valves. Rs 12/10

Ed Buckbee
Translation
Can this be done properly at KSC? Rs

Ed Buckbee
Translation
Do they have reworked valves now?



NOTES 12/8/69 BELEW /1 
'1;:-/ V tf f/ S /2//,~ 

ROLL P 'OSITIONI NG MECHA NISM & EXPERIMENT POINTING (' ~ 
CON 'fROL: The fli ght unit of the RPM and EPC from Perkin-Elmer 
was received November 24, 1969. This completes the delivery of 
all major items of th,is contract. Pin pullers and miscellaneous 
spare parts will be delivered later. This hardware is configured to 
the wet Workshop reguirernents. Those IDinor changes necessary 
to reconfigure to the dry Workshop reguirenlents \vi11 be accomplished 
by modification kits. 

MSC THER~L SYSTEM~ UNIT (TSU) O~ERATIONS AND THERMAL 
VA CUUM FA CILITY : A TM Management Plan for MSC TSU operations 
has been signed by MSC and will be distributed by MSFC the week of 
Decernber 8. The Te s t Re a diness Reviev/ Board will meet December 8 
at MSC to determine readiness of MSC facilities and eguipment to 
support the cha mbe r contan,ina tion tes t scheduled for De cember ~ 5 
thru 23. Dr. Dozier and John Belcher will represent MSFC as 
members of the board. 

MANNED ORBITAL LABORATORY (MOL) HARDWARE THANSFER 
TO ORBITAL \VORKSHOP (OWS): As of November 25, 1969, 
McDonnell Douglas Astronautics Company-Western Division (MDAC-WD ) 
has reviewed 7,999 line items of the MOL termination inventory for 
OWS usage. Of this number, requests to NASA for transfer to the OWS 
Progra m we re submitted for 305 ite ms, which includes four re - reques ts. 
NASA has approve d, 'and the Air Force has ' concurred in, the transfer 
of 1 73 items; 5 7 have been disa pproved and 74 a re in the re view proces s . . 
Resident NASA personnel have been meeting with WDAC-WD per s onnel 
relative to giving proper consideration to the price of the OWS effort 
as a result of these transfers. 

ORBITA L WORKSHOP-I: Internal MDA C- WD work release orders 
have been released to begin structural modifications to the OWS-l tank. 
'Ire OWS-l tankage is located in the insulation chamber #1 , at Huntington 
Beach, and preliminary installation effort is in progress. 

FILA MENT' WOUND 92 BOTTLES: A meeting among A stronautics I 
MDAC-ED and Airlock Project p e rsonnel was held on Decernber 4, to 
clarify groundrules concerning the developntent of the filament wound 
02 bottles. General agreement \vas reached on MDAC-ED proceeding 
with the Brunswick Company as the subcontractor. Structural and 

~ pressurc-cycling tests wcre agreed upon and action items weloe assigned 
to both MDA C-ED 'and MSFC. Sta tus of the bottle d evelopment will be 
re viewed dur ing the scheduled d e sign r e vicw in J a11ua ry. 



NOTES 12/8/69 . BETHAY 

71:,-/'0 ~ . . . 

12((0 CENTER REVIE'6!:. OF POP 69-2 SUBMITTAL - The Center review of the 
MSF R&D POP 69-2 was held on December I, 1969 0 The following 
decisions were made during this review: 

10 Marshall's submission would be over the MSF mark for FY 71 
for Saturn V Follow-on by $19. 6M. (MSF mark - $lOOM; 
MSFC submission - $119. 6M) 

20 Keep MTF contractor manpower at a 450 man level for EOY 
FY 71 & subsequent rather than at the 50 - 100 man guideline 
level. 

3. Marshall's Apollo Cost Plan would be above the MSF target in 
IT 70 and 710 . 

FY 70 
FY 71 

MSF Target 
487M 
3301\1 

MSFC Plan 
.493.6M 
334.4M 

4. Include · Saturn Worksh9P #2 requirements in the manual addendum} 
although not requested by MSF. 

~ 0 Keep the R&D funded in-house SUppOlt contractors at a level of 
2171 for FY 70 & subsequent because of fund limitations o In the 
Center requirements POP 69-2C our submission supported the 
2356 leveL 

. , , 

A letter has been forwarded to MSF stating Center position on the POP 69-2 
submittal. ! 

PRESIDENJJ.AL LETTERS OF APPRECIATION - In response to a request from 
Dr. McDonnell of the Executive Secretariat, the names of three candidates 
for Presidential letters of appreciation were submitted 0 Draft letters and 
appropriate justification related to contributions to Apollo 12 were furnished. 
The candidates included one employee from Mission Operations, one from 
Astrionics Laboratory, and one from North American Rockwell 0 Mr. Gorman 
has advised us that there is a continuing requirement for NASA to submit five 
candidates eachweek. This program reflects the President's attempt to 
provide recognition for selected individuals that typify the" silent majority" 
of Americans who are making significant contributions to the American way of 
life 0 Mr 0 Gorman emphasized that the criteria for selection could include any 

,~ commendable type of activity covering any aspect of American life. ~ 
expect to receive further guidelines for future submissions. ---- - - - ------ -- -_._--- ---- - - ._--" 

113'/~~G / 4'./~-.,< ~.-e--- ~.{: /$~~ .4;..-~,.- 4v<c.-..... .yv---~ ~#t-v-c-- .~~ 
" /, 

t;/"~4CVC~--1 - a 

Ed Buckbee
Translation
Woody, please, let me know when you have these guidelines. Rs



NOTES 12-8-.69 BROWN 

(3, /)~)~ , ~/, ~/'\j . 
.........: . . F-l Engine Changes for the low cost F-l engine have been proposed 

13c.ft.~-v,i.J.1jn five majo'r areas: (1) Turbopump, (2) Interface, (3) Hal' dware 
d>.l-"" ;~ ./Id:.-v,v Elimination, (4) Problern Elimination, and (5) Changes in pi'ocesses 
-t. fI ~. " or D1aterials. The Center accepted mos t of the changes except those 

'I'''''-t.' MV A--v-(i.~, 
--.:.... I 1-'- relating to turbopump rotating machinery items. Of the approved 

l',I'w.v'Zc;A~ items, the simplified thermal insulation ,system change represents 

Jt<c ... (A-~/ (.-tv ulOre than one- third of the total savings which can be realized per 

A#4 //-~-- ~n.(f!n g i he. . 

4Yr'll(,.& .... '11 On December 4,- 1969, R ocketdyne pres ented the design status 

"l6}t.;a..)l't.: ""and the proposed verification plans for the simplified F-l thermal 
_ .4 '1 insulation to MSFC. The new insulation consists of multiple layers 

4v-o--~'(.,· -;:1-</ of alurninized,inconel wire illserted,asbestos cloth rnounted on a 

;t{y~yt tubular frame assembly above the engine throat or strapped directly 

~v'j';'''''''l to the engine on areas belo\'; the throat. Testing will include thermal 

4v~d~rl .!12.and structura~ design analysis, small scale lab tests, engine te~ts, 
$ '. flight simulatlOn load tests, and lab hot gas dynamics tests. The hot 

A ·' gas dynamics test facility at Los Angeles Division of North American 
Rockwell utilizes a hydrogen, oxygen-air burner and nozzle to provide 
siluulation of the expected flight temperatures and dynamic pressures 
to test sections of the insulation. The present nozzle capability of 
about 4 H2 exit area is sufficient to conduct the proposed tests. 
Additional demonstration tests desired by MSFC are b'eing considered 

which w.<2.u).9Jeq0.!'~_~nl~rgi:~g the'hot gas facility to either a 14 ft 2 

~. 
f..u, t ( y 

.- 2 - - ----.--- - 00 - '-. -

or 30 ft exit area. ,-Y 0.1/_ /- . ...-""'- ,~. r z a. - .-- _. - ___ .___ , ....... ~~ ,;:til .. ~~_-..L.r .,...e;,,;~_-: /,€,.,,:~~ • 
.J 

J-2 Engine - Following the failure of the fuel turbopump on J-2S 
engine J -114 on October 24, Rocketdyne has been conducting failure 
investigation. The fuel pump inducer experienced high- cycle fatigue 
failure with the broken blades being ingested causing the pump to 

stop suddenly. Component pit testing of the fuel turbopump utilizing 
fatigue rneters glued to the inducer blades has revealed some indica- . 

tions of fatigue. Rocketdyne believes localized cavitation at low 
NPSH causes cyclic loading of the blades. An improved design will 
be ready in February 1970, but in the meantime engine testing will 
be conducted in a manner minimizing risk of another failure. An 
engine test is scheduled for Decern.ber 11, 1969, on Engine J-113. 
This engine has been modified with an acoustic absorber for stability 

, :i{.; .:!C-" aid. 
. . -.f' 1+'.. ~ . 

1.hLe. 4:/ General - Follo\v-on Production - The authorization from Headquarters 
/J.. ,~-""""to release RFQ's for the follov,/-on production engines was received 

r..)-('1' ~- 4-_.- . . 
~~..,c;.. / . on November 13, 1969, and the RFQ's were released immediately. 

' , t r~" /I;/I.-:-'~~The proposals are expected by January 16, 1970. The contractor is 
t?-t. f,t..;......" ,.e<-..... t A • B & P' fl' d '[' d 1 1 d ff b . ..-_ preparIng estuuates or t1e 1 entl Ie ong- ea e a rt to su mlt 

'~':";I;'~ 69 . 
£..~M'.'<"<- f:7(-by De::en1ber 15, 19 . Letter or other pre- contract authonty lnay 
/ . ./ ~/~ be required as early as Janu;).l'Y 5, 1970, to accomplish the long-lead 

N ...... 1~\o1', {' V /1,/ • 
. ~ effort. A. ___ _ 

Ed Buckbee
Translation
B. Brown Before introducing these, please, please make sure that we do not run into problems. Which stage would have the first engines with changes? Rs

Ed Buckbee
Translation
What would this cost? Rs

Ed Buckbee
Translation
Lee James, Bill Brown. Before we take final action let's see the outcome of budget FY 71



NOTES -12-8-69 - DOWNEY 

?~2-/~ 
1. "EXPERIMENT MODULE CON CEPTS STUDY: The mid-term 
briefing was held on D e cembe r 4. This b r i e fing cover'ed all of the 
work leading up to and including the selection of common module 
concepts for further analysis in the remainder of the study. The 

I 

result of the commonalty analysis was that a set of four modules 
will provide the least cost approach to satisfying the requir ements 
of the 21 experiment payloads under consideration. The contractor 
(GD/C) is not to proceed, however, with further definition of these 
modules until they have our approval. A final de'cision will be made 
after comments have been received from the key individuals who 
attended the presentation. This approval is anticipated to require 
approximately one week. The briefing benefited from very good 

_ attendance from NASA Headquarters and other Centers. Represen- . 
tatives from the MSFC and MSC Phase B Space Station contractors 
also attended and expressed an interest in further discussions with 
GD/C. 

Mr. Doug Lord and Dr. Rod Johnson of MSF praised the 
contractor on the work accomplishe d t9 date. Both were very 
complimentary of the effort. 

I was somewhat apprehensive when I learned on short notice 
that Professor Bondi and his associates planned to participate in 
this mid-term review meeting. However, I now believe the~r vis it 
was very profitable; they seemed to be genuinely impressed by our 
planning activities. Professor Bondi is a most perceptive person. 
I appreciated the opportunity to participate in his visit to MSFC. 

~- . 
2. LUNAR SCIENCE PA YLOADS: It is unfortunate that time ran 
out during the SSL/PD presentation to you on De cember 1 on lunar 
science experiments. We did not ha ve the opportunity to dis cus s in 
any detail the mission opportunities. We look forward to completing 
this pr es entation. I realize that several of the programmatic que stions 
which you raised were not answered because the PD presentation was 
not completed. 

I recently discussed the lunar science program with Dr. Allenby 
in Captain Scherer's Office. Dr. Allenby believes that becaus e of 

I, 

schedule and funding considerations the first opportunities for'- ------
incorporating not ,yet approved lunar s 'cientific experiments (requiring 
new instrumentation) will be about Apollo 18 (February 1972). , The 
experiments through Apollo 15--a 're firm. Experiments which require 
only a storage interface (completely self- contained) can of cou~se be 
accommodated on earlier -mis sions than experiments which requir e 

___ integration into. some other system. NASA Headquarters (with scientifi~ 
community involvement) is currently \n the process of evaluating over . 
200 experiment proposals, including those submitted by MSFC, for 
Apollo mission~ 16 t o 20 a n d future rnis,S i ons . , 



NOTES 12/8/69 GEISSLER 

/7/~/B 
1. AS-507 LIGHTNING STRIKE: A meeting was held 12/4 with light
ning experts from the New Mexico Institute of Mining and Technology, 
State Universi1;y of New York at Albany, and the National Center for 
Atmospheric Research at Boulder, Colorado. Instrumentation specialists 
from Boeing and Martin-Marietta and representatives from MSC and 
KSC attended also. There is still no absolute certainty, but a high 
probability that the vehicle - in passing through an electrified cloud -
initiated a lightning discharge at 36. 5 seconds with a subsequent flow 

? fA ' of current in the vehicle structure. From engineering data, a second 
Z', ((~1/Yr~--.! q discharge affected the vehicle at about 52 seconds, with different effects 

;;;;'1"£'-" ';',[' ~' li on the vehicle than those produced by the first discharge. The con-
1'e.J.W:.C ... /~..-.. I; sensus of the atmospheric physicists was that lightning discharges 
~'<~ • • -r"', I involving the vehicle can be expected in flight through electrified clouds. 
~t- "t~,.-v ~)l'»~ j The intensity of the discharge to be expected will depend on the size 
ilf'!"" '{~.~(."(.I/Z-?~.r.: lof the cloud. However, it is difficult to establish quantitatively the 
{f/tJ-z,~~,~ .t].-.fr,:"'~\ lmagnitude of cloud electrification from ground measurements. Certain 
:~,~,~ . <?cy..r \!guidelines can be established, though, which can be used in assessing "- :r:, M- Jr .,/ t the existence of electri£ication, and we are working with the FEWG, 
.'I'\I-l/(/~""'" ' " vPf~f,'J 

- " ../ (I t/; J! MSC and KSC on this presently. 
/ JljI{v- I"·v,:'t. "r n / . ( 

,-ttt1¥("J /t;~.(..-:,:~ ~ , POLAR ORBIT ASCENT TRAJECTORIES: Initial results from 

c!.",(,.'/ti.~;'.. .... 4":Vi'~~fforts aime d at generating polar orbit ascent trajectories for the 

,-t:r.,~.--4/;;'~ .• lt.,.,wV INT-20 (S-IC/S-IVB) and INT-21 (S-IC/S-II) vehicles are becoming 
, .... p.; available; they show that for an INT-21 vehicle the trace of instanta neous 

.1"./ A·h,. tt.;~P- . '(lIP) f 1 h d h' 1 fl' h , lmpact pOlnts or ear y s ut own on an ot erwlse norma 19 t 
/ / t. comes within a few miles of the south-east coast of Florida. Also, the 

,v-."v/N<"'<-/'- ' I 
nominal impact point of the S-IC stage (comput ed without aerodynamics) 
occurs within 30 n, mi. of Cuba. It appears that neither of these conditions 
could be alleviated without extreme degradation of performance. For 
INT-20 flights, the lIP trace near southern Florida is within about 
20 miles of ~he coast, but nominal S-IC impact is near the center of 
the Caribb ean Sea. 

3. NASA MONOGRAPH ON MAGNETIC FIELDS: The Nasa EnvironITlent 
Design Criteria Monograph entitled "Magnetic Fields - Earth and Extra
terrestrial" (NASA SP-8017) has been published by Headquarters/OART 
as a Sp ecial Publication. Mr. Harold Euler of our Aerospace Environ
ment Division served on the advisory panel and made several contri
butions to the document's contents. 

Ed Buckbee
Translation
E. Geissler, would it be feasible from a technical and operational point of view to fire some of our weather rockets into doubtful clouds to find out their electrical condition prior to an Apollo launch? Rs



NOTES 12/8/69 GODFREY 

12 92-r1~ 
Saturn: //:Z-/'3 
1. POGO, AS-507 Flight: (R eference NoteS 12/1/69 Godfrey, Item 1). 
We are still pur suing two approaches to the POGO os cillation problem ,11'. 

:.t.Olv.k""", 

f
' A /., encountered on AS-507 flight. One , justify flying AS··S08 and subse-P,... /Y;I4P~ , 

, . quent as is. ' Two, add a center engine LOX accumulator system. The 
.f.-.'w~ (t~-n~ hardware design and engineering for the accumulator system is under

......... ~c!, ' 1'1 l(way with a decision date of December 17 still firm. Data evaluation ,of 
.£. -It -/L static firing, flight and engine tests is still underway. Hardware instal-

' dl'tvv/~ lation schedules at KSC for S-II-8 are being scrubbed. KSC indicates 
(W) ~U. ~that schedules can be met if we are able to meet some very tight need 

• /1 date s; optimistically we can. The static firing date of S -1I-12, with the ,? ' 
.J flight accumulator system, can be rescheduled from February 12 to 

February' 4 based on a 6-day week; this date has been concurred in by 
NR/SD and MTF. The meeting 011 December 17 will be held at MSFC. 

~') th., 2. Saturn V Follow-On Procurement: Approval of the SA-S16· thru 
, ~. ~:::?I 521 Procurement Plan and Project Approval Docurnent (PAD) is anti
/tblL, tf-.nlfoO} cipated since the President has approved the FY70 Appropriation Bill. 
?4 rs£ The follow-on RFP' s have been released or are scheduled for release 
. /Jr.--- -;:--.!' as follows: ' Releas e to Scheduled receipt 
~ f...£'.(~'w - e>-. , Contractor of Proposal 
tfvv-.Jt.:. ~.:/ S -IC Stage Nov 7, 69 Jan 1, 70 

(~l'UY 'I/'" .,cA' .f.!-/ S-II Stage Dec 10, 69 Feb 10, 70 
,1/ S - I V B S tag e Dec 2, 69 Feb 5, 70 
/111 2:;:6 Instrument Unit Oct 30, 69 Feb 1, 70 

3. Early Delivery of S -IC -9: KSC has requested and Headquarter s 
approved an early delivery of S-IC-9 (11 January 1970 instead of 
31 January 1970) to assist KSC in -their revised checkout flow for 
AS-509. 
4. Saturn IB Briefing to Astronauts: MSC has requested MSFC to 
brief the astronauts on the Saturn IB vehicle. This briefing will be 
held at Houston on D ecember 9, 1969. 
5. Apollo 13 Flight Readine s s Review (FRR): Headquarter s has ten

. tatively scheduled the Apollo 13 FRR for :F:-ebruary 11, 1970. 

/2 *"7U:-c, LRV: ' L , "':--.L~J Preliminary subsystem revi~ws involving all major components of 
;it-~r the LRV have been held at T BC, Huntsville over the past two weeks. 

t4wv1d-:";C~~ ' The meetings, attended by MSFC (PM and S&E), MSC, and Head-
, ()yV /tl..:.: quarters personne l have resulted in the firming up of some parts of 
fl,f~j."r~~ the LRV design, indicating weaknesses in certain areas, and uncover-[k' ~~ , 

, <:" ing additional proposed requirements from other centers. ' 
Av.;~ iI.,f;-

'~, .l-:t-..... ~ 

Ed Buckbee
Translation
R. Godfrey How can you make firm decision on Dec. 17 if S-II-12 static is only in Feb.? Rs

Ed Buckbee
Translation
Lee James, Roy Godfrey How about if follow-on won't be approved for FY 71? Rs

Ed Buckbee
Translation
Roy Godfrey See my annotations on the Haeussermann notes to Lee James. Rs



NOTES 12-8-69 GOERNER 
/ )?n'/~ 

1. AIR FORCE (DOD) SPACE TRANSPORTATION SYSTEH (STS) STUDIES: 
Mr. Scott from our Performance and Flight Hechanics Division attended 
the final briefings of the Air Force (DOD) STS studies at Aerospace 
Corporation on November 27-28, 1969. You may recall, the Air Force had 
contracts \vith General Dynamics Convair (GD/C), North American Rock\vell 
(NAR) , HcDonnell Douglas Astro~aut::ics Company (MDAC) , and Lockheed, 
running parallel \vith the NASA Integral Launch and Reentry Vehicle (ILRV) 
studies. All contractors . gave their final briefings except Lockheed 
which has been scheduled for mid-December. 
The Air Force retained relatively firm guidelines throughout the contract 
period: i.e., cross range: ~ 1500 nautical miles 

cargo size & 'veight:~15t x 60' and 50,000 lbs. 
s.l. thrust/engine: L..1.0}1 lbs 

Each contractor .\'las , left the .freedom of determining and designing the 
vehicle configuration that best satisfied the stated requirements. The 
presentations were of excellent quality. Each contractor gave a 45-minute 
Executive Summary and approximately 3 hours of detailed design information. 
GD/C presented the triamese configuration with and without cross-feed 
and therefore paralleled very closely the results of the NASA study. 
Both NAR and HDAC deviated considerably from the configurations studied . 
under the NASA contracts. 
The NAR concept for the orbi ter '<las a delta planform type lifting body 
exhibiting good hypersonic characteristics LID ~ 1.8 and subsonic 
characteristics of LID ~ 5.5. The payload was mated through the base 
of the orbiter between the two engines. The configuration was a drastic 
departure from the fixed wings version studied for NSC. 
MDAC departed from the HL-IO shape and configured a lifting body with 
a hypersonic LID ~ 2, and s~'ling-\'lings to achieve good subsonic performance. 
2. CONFIGURATIONS DESIGN L...t\.YOUTS FOR ARTIFICIAL "G" PROVISIONS: 
We have investigated several rotating hub configurations for the artificial 
"g" portion of the Space Base. T" lO basic configurations \vhich a llmv 
transfer of cre,v and materials between rotating and nonrotating volumes 
hav~ been established. First, an axle configuration which mechanically 
indexes the opposite sides of the zero gravity Space Base together, and 
secondly, a restrained floating center section between the zero gravity 
sections, which requires that the tw6 be electrically indexed. Additionally, 
the design of the transfer mechanism for crew ~nd materials (elevator or 
conveyor) have been e~aluated for active and passive participation of man. 
Time needed to evacuate an artificial "g" module,safety requirements, 
balanCing systems to maintain acceptable center of spin axes, and other 
subsystem impacts were studied. Structural and traffic conditio~s at 
the artificial gravity en~ of the spokes were evaluated. Space Station 
impacts have been assessed, and some modifications to our inhouse ' 

. design have been established. Also, impacts to }IDAC Space Station Design, 
.,/ 

~ if used as module for the Space Base, are apparent. A number or areas · 
have been found \vhich need further study before a preferred configuration 
can be defined. 



NOTES 12-8-69 GOODRUM 
. ' /Yn~1 ~ 

MAINTAINABILITY PRESENTATION BY MDAC AND PAA -

D 
~ , 

, /9/ 
MDA C and (' t' () 

Pan Am will give a n1aintainability presentation on 12-11-69. It will cover 
MDA,C' s approach to maintainability on the DC-I0, its impact on support 
cost ?avings and the application of these principles to the Space Shuttle. 
John Yardley, MDAC Vice President, will head the team. 

OMSF SPACE SHUTTLE SAFETY ADVISORY PANEL - An OMSF Space 
Shuttle Safety Advisory Panel has been established to prepare meaningful 
and timely guidelines for safety systems analysis in the Phase B Shuttle 
effort and to review safety considerations for current shuttle configuration. 
Arnold Stein" 'PD-PS, is the MSFC representative. , 

DLRV SCIENCE PANEL ACTIVITIES - A DLRV Science Panel comprised 
of individuals from MSFC, JPL, USGS, and NASA Headquarters n1et for 
four days last week to review a draft of the Announcement for Flight 
Opportunity (AFO) ~or the DLRV Science. General agreernent has been 
reached on the intent and content of this AFO and we expect that it will 
be issued by Headquarters in early Jan1?-ary. 

DLRV RESOURCES - The initial $2M of the $5M project definition funds 
required for DLRV for FY70 was received last week. Funding of the 
additional $3M is expected upon approval of the follow-on Apollo Program; 
a decision expected in mid-December. 
Headquarters has established a tentative DLRV Program schedule which 
includes requirenlents to start a Phase C in July 1970, and a Phase D in 
January 1971. First flight article deliverie s are schedu1eq for 33 months 
after progran1 start or the fourth quarter of 1973. The first DLRV mission 
is now scheduled for the first quarter of 1974. 

SPACE SHUTTLE - A follow-on m:eeting to the 1 0-18!..69 Design Criteria 
Review will be held in Washington on 12-10-69. We will make presentations 
on three action items: a) Payload Sensitivity to Mixture Ratio, b) Use of 
Aerospike as Reaction Control System, c) Effect of Increased Landing Gear 
Footprint loading as suming infrequent operation from commercial and 
military airfields. 

SPACE STATION - The first Quarterly Review of our Space Station Study 
(MDAC) will be held in the HOSC conference room on 12-10- 69, beginning 
at 8:30. A series of splinter meetings is planned for 12'-11-690 



NOTES 12-8-69 GRAU 

-! K~/s' . . 
L NONDESTRUCTIVE TESTING PRESENTATION: Mr. J. B. Beal recently 
presented a paper, authored by himself and Mr. R. W. Neuschaefer of 
our Laboratory, entitled "Nondestructive Testing - Potential Space 
Applications" to a meeting in Montreal, Quebec, Canada, of the 
American Society for Nondestructive Testing. Movie excerpts from 
Apollo 8 and Apollo 11 were also shown. The presentation was well 
received by the 41 persons present, and numerous questions were 
asked about the solid~state radiographic image amplifier (which was 
shown and operated) and ultrasonic probe coupling-to-structure 
method. Additional data and backup information were requested by 
21 of those pre sent. Representatives were there from Atomic Energy 
of Canada, Canadair Ltd., Department of Highways, Ontario Electric, 
Canadian Steel) United Aircraft, and various other engineering and 
aircraft industries. 



NOTES HAEUSSERMANN 12/8/69 

, ~ ~ 11-/13 
1. Triggered Lightning Hazard to Apollo-~aturn: On December 4 AERO and CSE conducted 
a mee ting with re cogn ized ou tside experts on atmospheric lightning phenomena and airborne 
electronics design. The primary objectives of this meeti ng were to obtain estimates of the 
relative probability of occurrence of triggered lightning for various weather 'conditions and 
the resultant vehicle effects for future fligh ts. The discussions and presentations were highly 
insl'ructive and informative. The indications are that the determination of the hazard requires 
a weighted judgment fac tor on several indicators, incl uding thickness of clouds, proximity of 
approaching col d front, presence of precipi tation, electrostati c gradient at ground monitoring 
stations, rate of rise for cloud tops, etc. Furthermore~ the greatest hazard to the launch vehicle 
is "set bits " whi ch may change instr uctions or information in digital computers and associated 
equipme nt . Any hardware changes to our present design to further minimize the effects of 
lightning on or in the near proximity of the launch vehicle were not readi Iy apparent. We 
will continue to purs ue this problem and keep you informed of our progress. 

2. Vi b(o-Acoustic Testing: On November 25 the AAP contractors made a series of presentati ons 
on their vibration and acousf'i c testing programs and the rationale for these. Subsequent to this, 
at the request of PM, further discussions were held with S&E personnel to clarify and define the 
program for an MSFC position . Thi s was presented to Mr. Schneider on Decembe~ 2. He indicated 
that he would reac h a decision by December 4. The MSFC plan provides for vibration a nd acoustic 
testing of the entire AAP cluster . The decision on this part of the program, together with the ex
pe cted upcomi ng decis ion on the Integrated Cluster Test in the VAB will complete the baseli ning 
of l'he test program a nd make possi ble early publication of the finalized Master Verification Plan. 

3. Integrated Systems Test at KSC: We met this week with KSC, MSC and Martin to close out 
acf'io!1 items pertaining to the Integrate d Systems Test (1ST) of AAP modules at KSC. The report 
on action items comple ted a 60-day study to determine the limitations and impacl's resulting from 
c onduct of the 1ST in a stacked configuration at the VAB. The study data collected is bei ng com
piled this week into a final sl'udy report. A review of the report is planned for next week withi n 
S&E and will be presented to MSFC management at a later date. 

I 

4. Upgrading Launc h Complex 34 to a Saturn V-type operating system: In reply to your question 
on my 11 - 10 NOTES: At this time the MSFC cost for upgrading LC-34 to a Saturn- V type operating 
system has been a determination of how much more, or less, it will cost than if we keep the Saturn IB 
operating system. It has been establ ished by our Launch Vehicle Systems Engineering Office (May) 
and by PM- SAT- G that the ne t increase by go ing to a Saturn-V type operating system is approxima tel) 
$114K. Of interest, however, are the peri ods of time in which these delta expenditures will be re
quired a nd the delta cost avoidances effective. The attached sheet illustrates this. The basis fo r 
th is proposal is that hardware is available from one of the Saturn V firing rooms being closed down. 
The hardware cost would be too great if we had to make a procurement. (Haeussermann 11 - 10 NOTES 
a ttached to Dr. von Braun' s and Mr. We idner's copies on It-. ) - " fI' ,y ~, .... ;-

L( . . ( /k, v" 7/1~ ~tu.y:;".;- Ctk~ /!~..v -t." 
.~ , ~c....v ....... ~ (\ 

--;;-- 15. MLRV: The contract negotiations of Boei ng's subcontractOrfor the trOZtion driv~ystem, \ " 
1~ ·v~"",,,,.:~ !) 

,~ General Motors, for the back-up motor are draggi ng on. !JncontroJlable delivery pro!.nis~s~~~ \ 
,. /1,'\ i: tobe more decisive than technical caE.Q.bilities inJhe subsyste ms contractor selection . Sim il ar f 
fr~~'ldifficultie s exi st in the selection of the navigation subsystem (d ire ctional gyro vs. the very complex v 

(~~~i ~~trapdown sy~:e.m)o In ge~e~al, ~ur c?fl:fol.of the technologies ae.eJ.ied and in szstems e ngineering_ 
~""4t.}12!S almost nullified by adm lnl strab ve limitatIOns, the ~Elex contractor setup (the sub-subcontrador " 
1)1i\.v,..A\lis suppo~ed to do I'he actual work) and the lack of contractor personnel in the responsibility channel ,~ 
h I'!i .... ~lthat has t~e proper') eng i neeri ng _ und~bstandi ng for the . subsystems: '. . 12 ~ hC:prC ~~ 

. ,J;'j:'1~, :lC~ (J"Cct V/"r1rf,t!-,\ ;:.:. :: ,0 Ii ,-:..-, i C i ,/::< CV)-t/I #~4..- .. .vll!v<-.o A~~. . I-t--I!" --~ I~ ~'kv ' 

Ed Buckbee
Translation
Lee James, this sounds really bad. It sounds to me like the old issues R&DO vs IO. Please talk it over with L. Richard and see what can be done. Rs

Ed Buckbee
Translation
Please let me know about the outcome.



.. 
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MSFC EXPENDITURE/COST AVOIDANCE BY GOING TO A SATURN V-TYPE 
OPERATING SYSTEM @ LC-34. 

FY-70 FY-71 FY-72 FY-73 

(+) $350K (+) $120K 
Expendi tu.re Expendi ture 

(-) $50K 
Cost Avoidance 

, . 

t--( -)-S306K Cost Avoidance--~ 

Summary 

--. . 

Expenditure (FY-70) 
Expenditure (FY-71) 

$350K 
120K 

Cost Avoidance (FY-71) $50K 
Cost Avoidance(FY' 5 71-72-73) 306K· 

(-)$356K (~+~)$~4~7~OK--
. t > 356K 

. , 1r--$-1-14-X-NE-T-E-X-p-END-r-TURE-F.-. -] 



NOTES 12-8-69 HEIMBURG 
7,tf-J J.-)g 

1. Air-Breather Technology Meeting: Contrary to the surprise registered 
by Mr. Pratt of Pratt and Whitney on the cost of developing an LH2 air
breathing turbojet, Pratt and Whitney has proposed two techniques to 
develop such an ~ngine. The first approach would involve modification 
of an existing turbofan and vacuum proofing the oil system for a cost 
of approximately $50 mill ion and three years. The second proposal was 
to develop an entirely new system costing six years and several hundred 
mill ion dollars. Apparently, Mr. Pratt is not aware of his company's 
proposals. 
2. TBC LRV Management Orientation Tour: On December 5, Mr. Kudish, 
the TBC LRV Manager, toured our Materials Division in order to acquaint 
him with our capability to support the LRV program. Mr. Kudish expressed 
considerable interest in several areas of our work and asked that we 
investigate certain potential seaJ problems. Our efforts would be 
considerably enhanced if we could obtain a small sample of lunar dust; 
however, we have been unsuccessful in doing so. Mr. Kudish and his party, 
escorted by Sonny Morea, also toured other elements of S&E. 
3. AAP Photography: Laboratory personnel participated in the AAP 
Photographic Requirements Review at MSC on November 25, 1969. One of 
the significant items from the meeting is: , The AAP photographic 
requ i rement 5 wh i ch we re to, have been base 1 i ned have s till not been 
completely identified and assembled. Incompletion of this task is 
delaying release of the procurement actions of AAP photographic hardware 
in addition to impacting the sizing of the corollary experiment film 
vaults. 
4. Bioastronautics: In support of our ' study with the University of 
Alabama Medical Center, Mr. Brandner of our Materials Division was 
invited and observed an open heart operation on a child at the Center 
this week. The operation was successful and Mr. Brandner was 'able to 
observe firsthand the use of the blood oxygenator system that we have 
been requested to assist in improving. Our work on this project is 
continuing satisfactorily. 



NOTES 12-8-69 Heller 

9/:7-/S 
1. VISIT OF DR. HARDIE: Dr. Hardie, who heads the Dyer 
Observatory of Vanderbilt University, and three of his co-workers 
visited SSL. This is the follow-up of a suggestion ll1ade by 
Dr. Nancy ROll1an for a closer cooperation between the Vanderbilt 
astronomers and SSL. Two weeks ago about twelve members of 
SSL visited Dr. Hardie in Nashville. During his visit to MSFC, we 
showed Dr. Hardie the solar magnetograph and the hydrogen-alpha 
telescopes, the astronomy site at the south end of Redstone, the ATM 
hardware, and our astronoll1y-orien ted laboratories. Areas of 
special interest where possible cooperation could develop are our 
UBVRl (Ultraviolet, Blue, . rrVisible, rr Red, Infrared) photometry of 
eclipsing binaries and our lunar IR astronomy with the 1. 5 m instru
ment at Dr. Kuiper's Lunar and Planetary Laboratory, and possibly 
joint seminars which could be alternated between SSL and Vanderbilt. 
As soon as our plans becoll1e more firll1, I am going to dis cus s them 
with Nancy ROll1an. 
2. VISIT OF THE MSFC SCIENCE CONSULTANTS: Bob O'Dell and 
Peter Meyer visited SSL for about one hour to see our telescope 
tower and the solar ll1agnetograph, plus hydrogen-alpha telescopes. 
Although we do not yet have the electronics froll1 EMR (due in two 
weeks) nor the specialized optics froll1 NRL (expected early 1970), 
our visitors seemed to be wel1 impressed that we are doing sOll1ething 
significant from a scientific viewpoint. The discussions in the 
afternoon were very interesting. They brought out very clearly the 
grave concern of the scientific community for a serious reduction of 
flight opportunities in the next few years. They endorsed the concept 
of -space facilities erected by NASA and operated on a scheduled basis, 
like Kitt Peak or like a synchrotron particle accelerator. The 
scientists are alarmed about the rumored delay or even cancellation 
of the HEAO. They are pleased about MSFC initiative on this project. 
One subject that came up several times in the dis cus sion was the 
neces sity of project scientists in the implementation of scientific 
projects right froll1 the beginning. · 

3. PROTON SPECTROMETER: George Detko, who is in charge of 
the Proton Spectrometer for SSL, held an orientation meeting on 
December 3 for the participating Labs and Offices. Documentation 
(RDP, End Itell1 Spec. Document and Quality & Reliability Docull1ent) 
was distributed to al1 present. Critical problem areas, especially in 
connection with the e:A'periment- MDA interfaces, were defined and 
action items taken by the Lab representatives involved. The PR for 
the flight hardware will be released by PM after solutions have been 
identified for these areas. 



NOTES 12-8-69 HOELZER /) 
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GUEST LECTURER AT UNIVERSITY OF TENNESSEE SPACE INSTITUTE: 

Mr. Jack A. Jones has been invited to participate as guest 
lecturer in a short course on 'IMathematical and Statistical 
Analysis of Laboratory Data" at the University of Tennessee 
Space Institute. This cour se is to be presented during the 
week of January 26, 1970. Mr. Jones was invited to lecture 
in a similar short course at the Institute last year. Two 
lectures will be presented as follows: 

1. Random Data Reduction and Analysis Systems. 

2. Engineering Applications of the Reduction and Analysis 
of Random Data. 



NOTES 12- 8-69 Heller 

9/:?-/g 
1. VISIT OF DR. HARDIE: Dr. Hardie, who heads the Dyer 
Observatory of Vanderbilt University, and three of his co-workers 
visited SSL. This is the follow-up of a suggestion TI1ade by 
Dr. Nancy Roman for a closer cooperation between the Vanderbilt 
astronomers and SSL. Two weeks ago about twelve meTI1bers of 
SSL visited Dr. Hardie in Nashville. During his visit to MSFC, we 
showed Dr. Hardie the solar TI1agnetograph and the hydrogen-alpha 
telescopes, the astronomy site at the south end of Redstone, the ATM 
hardware, and our astronomy-orien ted laboratories. Areas of 
special interest where possible cooperation could develop are our 
UBVRl (Ultraviolet, Blue, rrVisible," Red, Infrared) photoTI1etry of 
eclipsing binaries and our lunar IR astronomy with the 1. 5 m instru
ment at Dr. Kuiper's Lunar and Planetary Laboratory, and pos sibly 
joint seminars which could be alternated between SSL and Vanderbilt. 
As soon as our plans become more firm, I am going to discuss theTI1 
with Nancy Roman. 
2. VISIT OF THE MSFC SCIENCE CONSULTANTS: Bob O'Dell and 
Peter Meyer visited SSL for about one hour to see our telescope 
tower and the solar TI1agnetograph, plus hydrogen-alpha telescopes. 
Although we do not yet have the electronics from EMR (due in two 
weeks) nor the specialized optics from NRL (expected early 1970), 
our visitors seemed to be well impressed that we are doing something 
significant from a scientific viewpoint. The discussions in the 
afternoon were very interesting. They brought out very clearly the 
grave concern of the scientific cOTI1munity for a serious reduction of 
flight opportunities in the next few years. They endorsed the concept 
of ·space facilities erected by NASA and operated on a scheduled basis, 
like Kitt Peak or like a synchrotron particle accelerator. The 
scientists are alarmed about the rumored delay or even cancellation 
of the HEAO. They are pleased about MSFC initiative on this project. 
One subject that came up several times in the dis cus sion was the 
necessity of project scientists in the impleTI1entation of scientific 
projects right from the beginning. ' 

3. PROTON SPECTROMETER: George Detko, who is in charge of 
the Proton Spectrometer for SSL, held an orientation meeting on 
December 3 for the participating Labs and Offices. Documentation 
(RDP, End Item Spec. DocuTI1ent and Quality & Reliability Document) 
was distributed to all present. Critical problem areas, especially in 
connection with the experiment-MDA interfaces, were defined and 
action items taken by the Lab representatives involved. The PR for 
the flight hardware will be released by PM after solutions have been 
identified for these areas. 



NOTES 12/8/69 HUBER 
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1. OSSA PROGRAH NANAGEHENT MEETING: OSSA held a 2-day sympos ium on ' <5' ' ? 
...::, 1'1 

December 5 and 6 in Gaithersburg , Naryland to di s cuss their program ma nage- // , 
ment procedures and problems . The meeting was organize d by Oran Nicks ' C 
and wa~ attended by almost all OSSA program directors and fi i ld cent er 
project managers. Total attendance was about 90 with heavy participation 
by Headquarters, Goddard and JPL. 

The follmving subjects ",'ere discussed: 
a.' Establishing Obj ectives and Mission Success Criteria. 
b. How to do Phased Project Planning. 
c. Management Information Control Systems. 
d. Cost Estimating. 
e. Budgets and POP's. 
£. Revie"1 of Proposed NASA Nanagement Instruction for OSSA ProiSrams. 

I was asked to serve on a panel in the area of Ph~sed Project Planning 
and how we use it. 

OSSA is attempting to issue a new management instruction on Appro'iTal 
and implemen,tation of new programs. They ,,,ould like to. get this established 
as soon as possible. 

2. SPACE TUG: As "-'las reported to you earlier, MSF has to date provided 
for only one Phase A type study of the Space Tug ($250K FY-70 funds); 
this study is presently assigned to MSC. We have empha sized to Head
quarters that studies by both Centers are needed at this early point in 
planning tmvard a major ne,v system, as has been the practice in other 
areas such as Space Station and Shuttle. 

We met with Headquarters and HSC on 12-3-69, to revie,,] plans for 
Space Tug studies with the Centers, and to discuss the Space Tug part of 
the current Air Force-NASA study contract 'vith Aerospa ce Corporation. 
Both Centers recommended parallel NSFC and irsc studies; several of the 
Headquarters elements also support this vie,v. The NSF 'people are looking 
into possible sources of additional funds to allo,,, the additional study; 
we should knm" within a couple of 'veeks whether this is successful. 

3. MANNED PLANETARY MISSION REQUIREMENTS: An inter-Center study team 
has been initiated by MSF peorle ,\Torking under 1-'Ir. C. Donlan, to compile 
information on manned planetary missions, and requirementq that should 
be imposed upon predecessor manned and unnlanned missions. Participants 
include OSSA, HSFC, MSC, and Langley. Ron Harris and Gene Austin from 
my office attended the first meeting of this group at Headquarters, 
called for the purpose of organizing the study efforts, and to discuss 
study approaches and assignments. The first action request was for the 
Center representatives to compile clata on typical ' mission profiles; 
We are presently working on this v]ithin PD. 

It is planned ~hat system and operational requirements cou1d then be 
der.ived for these profiles, and to '\07ork tm07ard the priraary a im of identify
ing requirements for precursor manned and unmanned missions. The next 
meeting of the Group is to be held on 12-18-69 at Headquarters. " 



NOTES 12/8/69 HUETER 

11:2-/& /Q I)/ 
-of I c: No submission this week. 



NOTES 12-8-69 JOHNSON 

?K; ,/ 
l.. 8 

Nothing of significance to report. 



NOTES 12/8/69 MOHLERE 

. t rll~/~ . ~. 
LUNAR MATERIAL DISPLAY: On Tuesday, Decembe r 2nd, I visited /.. 
Montgomery to participate in ceremonies involving lunar mate rial ~/ C 
display. These ceremonies conducted at the Ga yle Plane tarium were 
presided over by Mayor James of Montgo~ery and Mr. Frank Plummer 
who is Chairman of the Board and Pr e sident of the First National Bank 
of Montgomery as well as President of the Chamber of Commerce. 
They appeared to be impressed by Marshall's display of interest. In 
addition to my presence, John Bensko of SSL was on hand to deliver 
remarks pertaining to the geologic aspects of the 42 gram specimen. 
In addition he suggested that a card containing such information be 
placed by the specimen·. This specimen, about the size of a large 
walnut, will be available for display in Montgomery until December 6. 
It had been flown in to Montgomery the evening before from a similar 
type display at San Antonio, Texas, where it drew 36,000 spectators. 

Regarding the possibility of a display sample for the opening of the 
Space Museum in the late Spring, John Bensko anticipates no difficulty. 
He will place the matter before Dr. Anderson of the LRL. 

PRESIDENT SEARCH UAH: Dr. Dowdle of UAH and Mr. Rufus Beal, 
Board of Trustees, University of Alabama, informed me that a pres s 
conference will be held on December 15 at which time th e re will be 
announced the election of Q~e?jamin Graves to President~ th~ 
Vniversity of Alabama, Huntsville. You may recall that Dr. Graves 
is currently President of Millsaps College in Jackson, Mis sis sippi. 
As is customary in such cases, the effective date will be determined 
after discussions with the Board at Millsaps. However, somewhat 
optimistically, the Alabama Board of Trustees is hoping that Dr. Graves 
can assume his duties on February 1. 



.NOTES 12/8/69 MOORE 
C;,c n-/~ 

1. ATM CHARGER-BATTERY-REGULATOR MODULE (CBRM): Thermal vacuum 
testing of a prototype CBRM is nearing completion in our environmental 
t~st area. Preliminary analysis of test results indicates that we 
will be able to utilize more power from each of the 18 CBRM's that 
we had originally anticipated. The units run cooler than expected, 
thus allowing a greater power output before reaching maximum temperatures 
perm1ssible- from a battery-life point of view. It appears that 250 watts 
vice 200 watts can be established as the allowable load on each CBRM. 

2. ATM TV CAMERAS: The two TV vidicon cameras for the ATM H-alpha flight 
prototype telescopes have been delivered by MSFC as GFE to Perkin-Elmer 
for integration. In addition, another TV camera has been delivered to 
Perkin-Elmer for incorporation into an H-alpha telescope to be used at 
the Lockheed Rye Canyon Facility for solar observations using flight type 
equipment. 

, 34 ATM SIMULATION LABORATORY: System test of three Control Moment Gyros 
mounted in the Vehicle Simulator in the ATM Simulation Laboratory are in 
progress. Acceptance tests of the Experiment Pointing Control dynamic 
test fixture have been completed and this portion of the system is being 
tied into the. hybrid computer which supports the simulation facility. A 
"Dry Workshop/ATM" control console is being laid out to replace the Wet 
Workshop version. 
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NOTES 1A~/~G9 SIEBEL e i/ / ,) 
1. Portable Space Lisr.ht: This laboratory, as you will recall, has been 
developing r O i· some time a portable fluorescent "space light". The initial 
purpose, in the days when the Orbital Work.shop was simple, was to p:ovide 
a It"ght for EVA in the IU area. Since then ~he light ha s evolved to provide 
supplementary illumination for motion picture photography. The light is 
powered by OWS power and consumes 0 to ISOW depe nding on the intensity 
chosen. The light is accepted for flight as an operational item. The 
Engineering Review was held November 25 as scheduled. Nothing was 
mentioned which would cause a major change in the appro~lCh. Dr. Eli'od " 
and Mr. Rusnic from MSC, the MlSl "Time and Motion· Study" experiment 
Principal I~vestigators I were very pleased with the concept, and there 
were no major adverse comments from the Workshop, Human Factors I or 
Integration Offices. The Program Office (PM-AA) has promised us $30K 
to keep the contract (NAS8-24527) going. The additional money is- needed 
in order to incorporate new human factors requirements and tighter speci
fications on the performance for photography needs. 

2. Neutral Buoy~ncy': Testing operations at the Neutral Buoyancy Simulator 
are resuming today. The first test is a one---vveek. body restrClirrt study 
conducted in' conjunction with MDAC, Installation of hardware for the AAP 
cluster configuration will be accomplished simultaneously with these 
testing operations. 



NOTES 

1. Cluster Sy s ten-ls Review: 
week was cxtrerncly valuable 

12/8/69 SPEER 
?Y/~j-:s . 
The t1uster Systeni s Revi e \v held last 
irorn the Ivlission Operations viewpoint 

in consolidating data needed for operations plalming and identifying 
items requiring fu rther v~/ork; e . g., the ATM tape recorder system., 
which presently requil'es use of the primary and backup recorders 
for the nominal mjs sio!1 thneline, does not p e rmit in-flight replace
ment and does not, in our opinion, provide adequate reliability for 
the Dry Wod(shop n1is8ion; or the current loose definition of orbital 
checkout criteria which cluster systerns rnust rne et before cOI1.1I1.1itting 
each lTIanned launch, docking and cluster entry. The absence of £i1'n1 
criteJ:ia may result in a deficiency in onb oard system c apabil ities. 
We are working these and other items with the Program Office. 

2. NASA Ad_vance~_~.9_'~?2E~tcr ~_!.2:1.cly:~ A consolidated report h~)lTI 
this study is due January 1, and. the several ta.sk tean1s perfol'rning 
the study will rneet this week to COIlS olidate their results. Our 
input to the lvEs sion l ... s s es SDl.e:at TealTI, which Yv'e h3 ve reviewed 
with other IvISF C e1ernents, covers the requiren1e!1l:S associa ted vvith 
systelTI S asscssnlent for the space station/base, shuttJe, l unar 
o rbiting station and a Mars rnission. We have concluded that the 
desired goals of onboal'd autononlY can be met with a comnion type 
of onboard computer which is within the state-of-the-art . The 
ground support required for SystC1TIS opc;;ration can be provided 
with exh.>ting conl.pute1' hardwa re. Hov/evel', the s cientific data 
pl'.ocessing requil'en1cnts present a problen1 challenging the capa
bilities of many ground C01TIputel's and lTIUSt b e studied fltl'ther. The 
Experirnellt D ata Management TealTI, in v'.1bich we also p a rticipated, 
has concluded that managelYlent contr.ols can b e ilnplelTI(::nted to 
reduce the data volurnes to be handled while increasing the useful 
in[OrlYlrt.tion acquired il'om any experirnent . 

3. ~p_oll_0.J:cLU~lch_~zinn.l!?s : A tcletype fron1 the lviission Director 
(Chet L ee) has confhlTIcd tha t there is no Apollo requirem.cnt £01' 
future launc}H-~s on azi.rnutlu:; gl'catcr tban 96 degrees. This h ad been 
in qtlc st:ion sij.)ce th e Apollo 12 spacecl'afl LOX tank replacelnent 
resulted i:r.. a co;:-~t:ing(;nc)r plan to e:.;:ceed 96 degrC:! cs. 



NOTES 12/8/69 STAMY 
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UNIVAC 3G COMPUTER NEGOTIATIONS: MAF representatives 
participated in MSFC I S formal negotiations of the UNIVAC 3G com
puter system contract. Objectives of the negotiations, which are 
expected to be cOlnpleted this week, include the ability' of MAF to 
better utilize the 3G system in a production environment. 

STUDY OF POGO PROBLEM IN AS-507: An analysis of data from 
the AS-507 flight revealed an oscillation problem during the burn of 
the S-II stage. To preclude a similar problem from occurring in 
AS-508 and future launches, Messrs. Robert Hunt and James Odum 
of MSFC and the POGO Working Group, with the assistances of the 
Slidell computer staff, made' an intensive study of previous S-II. 
static and flight tests to identify the cause of oscillation. This in
volved processing test data from S-II statics 4; 5, 6, and 8, and 
S-II flights 504. 505, 506, and 507, utilizing 358 manhours and 105 
hours on each of the SDS- 930 computer and the Gulton Vibration 
Analysis System between Friday, November 28, and Tuesday, 
December 2, 1969. All proces sed data was forwarded to North 
American Rockwell through the S-II Branch of MTF. 

CHANGE IN MAF AUDIT RESPONSIBILITY: Mr. George Noel, 
M-DU, confirmed NASA Headquarters plans to change audit res
ponsibility at MAF from NASA Audit to DCAA. Searcy Smith, 
NASA Audit Manager, is to be transferred to Langley. Mr. Smith 
and his staff have been of great help to procurement personnel at 
NASA Headquarters, MSFC, and MAF in the negotiation and ad
ministration of c ,ontracts and are considered a part of the MAF 
staff. The projected future combina..1Lon.s of NASA vs. other 
sgen.£ies workload at MAF will r~q?ire greater rather than a d_~lu

tion of audit coverage and it is believed that a continuation of NASA 
audit coverage at MAF should be considered. ' ' -

';/¥t'L C'c~G -IAib-...,.v ,4.-".(',;.. ~>r"... A1-'. , " [ .i&: ~"".-t. .4<cv.<- t~ . 

OJ(.?i~-,,.. cte'-t-~t ;1tv_·~ . It/ !l.IA ~ /z( .... /1v"e"l-</t 47-/~ .f{~""'1r~ . A4/"~r:.. 
~ .A:~ I'-~Vy:.j:l M~~{v4ee./ j!"Vt . . t~ ~t~~ c(- c~ '/S-~~·~..£..~r ./.:., 
~nhr17t?",_ Ct:1'~~i'l /h~t· (t{yv--k~ /Y'Cf'U-v'VVJr»"'1V ) , 

., I) IF , ,n 
V'4J 

Dick Cook please look into this. I do not have any opinion about this. NASA seems to want to save personnel which is certainly commendable, but the change of audit responsibility to another Agency might also have_________. Rs



NOTES 12-8-69 Stuhlinger t~ 
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1. ' VISIT BY SCIENCE CONSULTANTS: Drs. O'Dell and Meyer spent a profit- /1 £· 

able full day at this C enter on 12/2. Meetings were held with representatives 
t a~d' of Staff and Center Management, and of the various offices and labs. The 
. ' . ~J\.Consultants are now broadly familiar with this Center and its activities. From 
J L;£L::.-- now on, their visits will concern specific questions and Eroblems. In January, 
A,;. .. ( the Consultants will meet with Mr. Downey and his associates to discuss aspects 
/.~ .:.~ of astronomy and physics projects planning. Other visits are planned with Mr. 

Taylor and Dr. Randall (02tical technology), Mr. Heller (solar, microwave and 
X-ray astronomy), Dr. Parnell (cosmic ray physics), and others. The Consultants 
said they hoped to meet with you in the near future and discuss the basic question 
of a better contact between NASA planning activities and the scientific community. 

The Consultants do not feel that a real Rroblem exists with respect to 
~ngineers vs scientists. Both have been getting along fairly well in previous 
projects, and they are continuously learning to get along even better in present 
projects. The real problem, in their opinion, is the continuation of a strong and 
progressive space program in view of the "severe unbalance" reflected by the 
proposed STG Option II Program with its overwhelming emphasis on transporta
tion capability, and its neglect of scientific programs. A detailed report will 
be distributed this week. 

2. APOLLO 12 PHOTO AND SCIENTIFIC DEBRIEFINGS AT MSC: Nick Costes, 
Otha Vaughn and I attended a full day debriefing on thes e subjects at MSC on 
12/5. Although detailed scientific results are not yet available, several important 
points were made, among them the following: 

There was a great amount of dust everywhere~ It covered surfaces and lenses, 
and it penetrated even through closed zippers. Sometimes, settings on cameras 
were hard to read because of dust. A dust cloud came out of the stereo camera 
whenever it was set on the ground for picture taking. ThQmas Gold said (followed 
by roaring laughter), "I told you there is dust on the moon!" , 

There was not enough time, and not enough film, to do and to photograph all 
the astronauts wanted to. 

Logging of pictures, and of the photographed objects, was a problem. 
Automated procedures should be developed. 

Lack of body flexibility, due to the stiffness of the suit, hampered obs erva
tions. 

The astronauts stated that with better training in scientific matters. par
ticularly geophysics, and with more indoctrination before flight about what they 
should observe, they would have been able to make more profitabl.e use of their 
short time on the moon. Activities during traverses should be worked out in 
great detail before the flight. Traversing, ditch digging, sample selection, 
photographing, and keeping a log of activities should be practiced 'more before 
flight. 
<'" The dust problem, as observed during EVA and on the surface of Surveyor, 
will be a tough problem for a lunar astronomical observatory. Also, the design 
of roving vehicles should be checked carefully under this aspect. A more 
detailed verbal report on the debriefing will be given soon. 

Ed Buckbee
Translation
E. Stuhlinger I like this. Now we are talking. Rs





NOTES 12/15/69 BALCH 

, 
S-IC-13 - 'iPow~r-up" was com.pleted on 12/8/69 as scheduled. Static 
firing is . sche duled for 1/13/70. 

S-I1-9 - Stage is in the vertical positioninthe S-ll Stage Checkout and 
Storage Building. Final modificCl;tions are on schedule for com.pletion 
on 12/17/69. Shipment to KSC remains scheduled for 1/8/70. 

S-I~~- Stage is in the horizontal position in the S-II Stage Checkout 
and Storage Building. Insulation repair was completed on 12112/69. 
LHZ tank entry for replacement of the fast-fill shut-off sensor is 
scheduled to start today, 12/5l/69~ and complete on 12/19/69. 

S-II-ll - Removal of static test instrumentation was completed on 12/8/69. 
Stage modification and dis connect, in preparation for removal from the 
A-I Test Stand, is scheduled to start today. Removal from the test 
stand rernains scheduled for 1/13/70. 

S-1~-:.~ - Stage is expected to arrive at MTF from Seal Beach on 
12/20/69, two days earlier than previously scheduled. 

Start Discharge Valves on S-II Stage s - Replacement of the three 
improperly reworked Start Tank Discharge Valves on the S-1I-9 stage 
(Discussed in last week's NOTES) has been complete d. Investigation 
also revealed that two STDV's on the S-II-ll stage and three on the 
S-II-12 stage were improperly reworked and will have to be replaced. 
These ·replacements will be made at MTF, with no impact to major 
milestone schedules. 

GE I TEMPO Contract on MT F Uti~ization Options - Final report will be 
delivered tomorrow (12/16/69) with discussion of its recoUlmendations 
schedul ed in Huntsville this week. 

BOMEX - Several l eading environmental scientists froUl Gulf of 
Mexico Universities, representatives from Coast Guard, ESSA, Bureau 
of Com rnercial Fisheries, and Industry will convene at MTF on 
December 18 and 19, 1969, to review BOME~ data and data system 
planning. Group will be addressed by Dr. Shykind of the President's 
l-Aarine Council. 



NOT'ES 12/15/69 . BELEW 

PA YLOAD SHROUD (PS) CONFIGURA TION: A firm PS configu
ration is being defined at a meeting this week between MDAC and 
MSFC. Results of this meeting will be signed off by both parties 
and officially baselined in immediate future. 

TRAINER REQUIREMENTS: MMC to meet with MSFC on 12-16-69 . , 
to es ta blish MDA Trainer R eguirements. MM C and MSF C to meet 
with MSC on 12-18-69, to finalize the reguireITlents. The objective 
of these, meetings is to lead to pricing the hardware. 

ATM FILM VA ULT PROPOSAL: On Monday, 12-8-69, repre-
_ sentatives from MMC visited the Center to present technical and 

cost proposals on the design and development of the A TM filITl vaults 
for ins ta 11a tion in the MDA. 

AIRLOCK MODULE MANAGEMENT MEETING: An Airlock Module 
Management Meeting was held at MDAC/St. Louis on December 10 
and 11. Design, test and procurement schedules were statused. 
A Iso, significant items froUl the Cluster Systems Design Review 
wer'e discussed and MDA C-ED provided gross impa cts for some of 
these. The significant result of the rn.eeting was the ex:tremely tight 
schedule on all as pe cts of the project. 

THERMAL SYSTEMS UNIT: All TherUlal Mechanical Units except 
ra te gyros ha ve be e n ins taIled on A TM spa r and minor wiring problems 
are being cleared up. Rack structural fabrication will be completed 
next week and cornponent installation is expected to begin. The present 
fabrication schedule still needs improving if the A TM canister thermal 
vaCUUlll test to be performed at Astronautics Lab is not to be cut short 
since we are constrained by a completion date at MSC. This area is 
under continuous and joint S&E/AAP review. 

DYNAMIC TEST ARTICLE: Now that the decision to keep the 
Dynamic Test Article in the OWS test program has been made, it is 
imperative that the most expeditious mode of transporting the S-IVB-

L~ e J!1flfs500F to Huntington Beach be selected (pres ent Dynamics Tes t Article 
s~Yschedules are based upon d e livery of 500F to MJ:?AC-WD on 11/15/69). 

-; 'lLi thout a Super GURP'y" contra ct, w~ te r trans p"orta tion_froEE~?FC to 
tvliA r .( Huntington Beach could take as lo~_g as 53 days froITl E~-ahead. F:ailure 
Tflt: SlAT;!S or delay in renewing the Supe r Guppy contra ct could result in cost 
(lr Ttln an9/or schedule impact to the program. Effort is underway to ' deter
rl{~'U!. JI ITli~, e the sch e dule impa ct of la te de 1i ve ry of the Dyna mic Te s t Article 

l tl- ! 'A V l. to l\~DAC-WD. 
'VI I . \ . 
12 \ 

? 

Ed Buckbee
Translation
Lee James/Shepherd What is the status of this problem TO-DAY? Rs



NOTES 12/15/69 BETHAY 

,OSSA R&D PROGRAM OPERATING PLAN - Preliminary guide lines and 
fligh~ schedules have been received from OSSA for preparation of R&D 

. POP 70-1. OSSA has requested MSFC's submission no l ater than 
February 16, 1970 0 Since the Agency's FY 1971 budget levels have 
not been determined, funding guidelines consist of the latest approved 
Operating Plan that assume s the Center's level of effort proj ects are 
to continue at the FY 1970 leveL MSFC's FY 1970 guideline of 
$1, 727K is $705K less than requirements submitted in our previous 
POP 69-2. . 

·New OSSA effort for FY 1971 includes $4. OM for -HEAO A-D (designate d 
for MSFC), $7 oOM for Navigation/Traffic Control Satellite A & B, and 
$120 OM for Earth Observations. These guidelines have been distributed 

- requesting that particular attention be given to the programs indi9ating 
new effort and undistributed funds. 

HOUSE HEARINGS ON AERONAUTICAL RESEARCH The House Sub- . 
committee on Advanced Research and Technology (Hechler) held 
hearings on Aeronautical Research, December 2-4 and December 8-11. 

Testimony was by Dr. Paine, Harper I Lundin and Elms for NASA; Seamans 
and Foster for DOD, Bislinghoff for the Nat~onal Academy of Engineering; 
and by a number of representatives of the air transport industry. 

There was general agreement that much more aeronautical research 
must be done 0 Chairman Hechler felt that NASA's res earch effOl-t should 
be increased I but the consensus seemed to be that J"SASA' s cun-ent role 
was a proper one, particularly. in the absence of a national policy. House 
Space Chairman Miller questioned whether the air transport industry was 
itself doing all that it should, and Hechler asked that the President give 
national direction to the program. 



NOTES 12-15-69 BROWN 

F-l ENGINE':' We arc proceeding to impl ement a Saturn P,rogram 
Office request to reorifice each engine for a flight tag value of 
1,522,000 pounds for those engines installed on stages S-lC-ll 
and subs. Rocketdyne thrust predictions for the engines on S-lC-13 
for static test and flight are as follows: ' 

Stage Test Flight 
Position Engine Prediction (Kips) Predic tion (Kips) 

1 F- 6079 1521 1512 
(l~ ~~ -~'d ~ ~~YC 

2 F - 6080 1508 1499 '~rc..o ~ .. r · ( ',. {,Y-", ' ~ ::;.o"~.~ -~.,I': _ - ;./"', 

r,,(,,' . • 4 / 

Po. 'l.-r I'" ~:'-""- .. "~!.C 
3 F - 6082 1521 1512 ~ r ' ""-u. ... '9e:- "'-U'~ ~ 

4 F-6077 1513 1504 ft r,li /~ -:.w:t. t;~ 
4.(' t::A?", ..... ~ 0(.:' "!~ . V) 

5 F - 6081 1514 1505 PA-J- j 

All S-lC-13 engines will be reorificed prior to static firing. 

The engines insta lled on stage S-lC-12 will require reorificing; it 
will carry the first LRV and maximum payload might be required. 
Although S-lC-12 has already be en static fired, we cannot see any 
significant reliability loss. The range of thrust uncertainty is 
increased since the "paper calibration" will not be confirmed 
bdor e flight. 

J-2S ENGINE - We reviewed with Rocketdyne last week the 
restructuring of the J -2S project in the light of a reduced budget 
and no firm. implemen tation plans. Rocketdyne will submit a 
program plan late this week or early next week. It is my intent 
to work up th e several alternatives available to us with respect 
to the J -2S and discuss these alternatives In a meeting with the 
appropriate Center personnel. 

j 1· 
/:"J 

,~ 
C 

Ed Buckbee
Translation
Bill Brown Why is flight prediction [lift-off] always lower than stage test? MTF is practically sea level as is PAD 39. Rs
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NOTES - 12-15-69- DOWNEY 

1. ARTIFICIAL G REQUIREMENT; Dr. Recs raised a question during 
the Space Station Quarterly Review concerning the requirement for an 
artificial g Space Station environment and asked who is looking into this 

I 

matter. Dr. Bilchey and others in my Office had expressed a concern 
several months ago that the requirements for the artificial g experiment 
had not be en defined. This situation prompted Dr. Lucas to write a letter 
to Chuck Mathews suggesting that a committee or working group of appropriate 
experts be convened to define a meaningful artificial g experilnent. The 
committee should involve both scientific experts representing the biomedical 
community and engineers familiar with SWS II and Space Station designs • 

. ACtion- to estabrrshsuch a cOnm:litte e has beell taken- by Headquarters. Mr. 
Ellsworth, in Mr. Buber' s Office, is the focal point of this activity at MSFC 

--and can supply additional informatibn if required. 

2. DUAL MODE ROVING VEHICLE PA YLOADS - PRESENTATION TO THE 
LUNAR AND ,PLANETARY MISSIONS BOARD: In ITly Notes of 11-24-69, 

I indicated that we had been asked to make a presentation on the DLR V and 
its science payload to the Lunar and Planetary Missions Board. This require
ment was canceled. ' I understand that Captain Scherer did make a presentation 
to the Board last week, but we are not awal'e of the material which he presented 
and have received no feedback as yet. 

3. IONOSPHERIC SUBCOMMITTEE MEETING: I reported previously (Notes ' 
of 11-3-69) that we are hosting the next meeting of OSSA's Ionospheric Sub
committee of the Space Science and Applications Steering COlnmittee. The 
dates for the meeting are now firm - January 6, 7, and 8. Dr. Ed Schlnerling 
of OSSA (works for Jesse ~tchell) chairs this Subcorrilnittee. Mr. Roberts of 
my Space Physics Group will make necessary adITlinistrative arrangements, 
including a tour. Dr. Bucher will welco'me the SubcoITlmittee to MSFC, since 
Dr. Stuhlinger will be out of town on January 6. As usual, this Subcommittee 
meeting will be a closed ITleeting. MSFC does not have a member on this 
Subcommittee, but Mr. Roberts will serve as an observer. 

4 '. SPACE STATION QUARTERLY REVIEvV: I am of the opinion that MDAC 
has developed the appropriate philosophy concerning the payloads and experi
ments, i. e. design to accommodate laboratory facilities instead of in.dividual 
experiments; design for flexibility since the actual payload requirements 
cannot be specified at the present time; provide facilities to satisfy "user' 
requirements"; ,and recognize that the experiment equipment within the 
laboratories (usel' facilities) will, require updating during the course of 

-;' long term investigations. I believe that MMC, the subcontractor for eA~eri
ments and payloads, has in general an excellent understanding of the scientific 
progran1.·'r e quirements . 



NOTES 12/15/69 GEISSLER 

1. AIR FORCE CRITERIA FOR LOADS, pYNM.lICS & CONTHOL: A recent meeting with 
Air Force design personnel (in contradistinction to theoretical re~earch 
personne l) at Wright-Patterson (see Notes 12/1/69 Geissler, attaclled) resulted 
in the following more general ohservations , pertaining to Space Shuttle design: 
The current \vind gust criteria of the Air Force (AF). written for long-l ifetime 
aircraft, should and could be toned down to reflect the much shorter Shuttle 
lifetime. AF is using PSD (power spectral density) vertical wind gust loads , 
maneuver loads and landing loads criteria; with the Shuttle, this approach 
would be too simple since horizontal wind magnitude , wind shear and gust loads 
will be of concern also, certainly for ascent and probably for descent. Aero
elastic probl ems, of Ii ttl e concern in our Saturn structural model s, will be 
very important in design, and both static and dynamic effects must be included . 
Aircraft of Space Shuttle dimensions must have a rigid body automatic stahility 
augmentation ~ystem (SAS) including some gust load alleviation (i.e., the first 
fuselage mode). All AF people we talked to are agiinst fly-by-wire, their 
reason being the many exposures to' lightning and possible knock-out of p6wer. 
They still have very little confidence in zero/zero automatic landing possi
bilities and fee] pilot takeover is still necessary. One reason they give is 
vulnerahility to erroneous signals from parked planes, etc., using present 
ILS systems. We have obtained their specifications for handlin g qualities, 
control, stability and runways for study with respect to Space Shuttle 
applicabiJ ity. 
2. SPACE SHlJTTLE ENGINE ~lIXTURE RATIO: Aero personnel 'attended the Space 
Shuttle Action Item Review ~!eeting at Hq, 12/10/69, and recommended that the 
engine should he designed for an operating range of mixture ratios from 5.5 
to 6.5, \.,rith a nominal value of 6.0. A representative from ~ISC agreec1 with our 
recommendations and noted that the wider the r ange of mixture ratios at nominal 
power, the higher the available emergency power level at midpoint. 
3. PARTICIPATION IN AF CLEAR AIR TURBULENCE PROG RN-I : We have received a 
request from the Air Force to participate with our Jimsphere system in their 
January/February/~,larch 1970 winter studies of aircraft turbulence, centered 
near Wallops Island. Va., during which Air Force personnel will make extensive 
studies of their remote sensing equipment under development. The efforts 
requested of us involve taking Jimsphere measurements from ''ia 110ps Island. 
Airplane fl ights and measurements will be conc1ucted by the Air Force. Since 
participation will provide us with the acquired data and will cost only our 
contribution of the Jimsphercs (a measurement program arrangement with Wallops 
is already in existence) we will endeavor to take part. The results may veIl ' 
be of value in our Shuttle related efforts. 
4. BASE HEATING ON THOR/TIIWS VEU ICLE: At request of Goddard SFC, we have 
presented our base-heating -technology to ~1rDC and GSFC at the Tiros-~! Flight 
Readiness Review, Dec. 3/4. The base thermal environment of the Thor-Delta 
launch vehicl e with six sol id strap-ons was discussed, \vi th particular intercst 
on the influence of the solid motors on the recirCUlation of the turbine 
~x~aust gase~ in the base region. One or two Thor vehicles have failed because 
of ~ase peating prohlems. Discussions, which fM}" lead to vehicle modifications, 
are ':continuing. 

4< 
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NOTES 12/15/69 GODFREY 

1. Reference Godfr ey Notes 12/8/69: In regard to your question on 
my notes of 12/8/69, the schedule for AS - 508 launch wili not permit 
waiting for static firing results to make a decision. We will have to 
move out on hardware modification kits in January in order to meet 
the 508 launch date. Even then, the schedule is tight. If the static ' 
firing reveals an unexpected problem, we are maintaining a Ilback out ll 

capability with the hardware and softWare. 
2. DCR on Elimination of Static Firin~: Rocco Petrone has requested 
that we make a presentation to the Design Certification Review (DCR) 
Board on the decision to eliminate static firing on Saturn stages. The 
presentation will be made on January 13, 1970, as a part of the Manage
ment Council nleeting. 
3~ Saturn IB Program Cost and Manpower Review: Bill Schneider re
quested a detailed review of Satu.rn IB Program technical requirements, 
tasks, manpower, skills and costs,' The purpose of the review was to 
provide AAP personnel with first-hand knowledge and understanding of 
detail requirements which back up our POP cost submis sions. The 
review consisted of contractor presentations and tours of plant facilities 
and storage areas at IBM, MDAC, and Chrysler, with a summary review 
at MSFC on Tuesday, December 9. The Headquarters team was satis
fied with our portion of the review and plan to proceed to KSC to survey 
launch site plans. 
4. Human and Procedural Error Control: Because of our concern on 
human and procedural errors, we are implementing a uniform system 
for reporting and correction of potential errors as well as actual errors 
throughout the Saturn Progralu. This system was operated on a pilot 
basis for six weeks at KSC. The system will be operated by our Resident 
Management Office and DCAS inspection personnel. The system is 
presently in operation at IBM and will be implemented at other locations 
after completion of RMO and DCAS personnel training in January. 
5. Saturn V Follow-On Procurement: In regard to your question on my 
notes (itelu 2) of 12/8/69, if the follow-on procurement is not approved 
for FY-71, the contractorsl proposals will be used for planning only and 
we will not negotiate or sign any contracts. We need the proposals to 
firm up our understanding of the impact of the lower two-per-year pro
duction rate, regardless of the start date of the follow-on procurement. 

" .. 
\ 
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1 Enc "(cy 12/8/69 Notes) 
( .: for Dr. Rees only) 
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NOTES 12-15-69 GOERNER 

. SPACE SHUTTLE AERODYNANI_CS: The HDAC has developed, under Air Force contract, 
the "Hypersonic Arbitrary Body Aerodynamic Computer Program)1I Hhich is nmv 
being used by us to calculate the aerodynamic and stability characteristics 
of space "shuttle vehicles. 

, ' 

The author of this program, Hr. Arvel E. Gentry, MDAC, ·has made this computer 
program available to us and was most helpful to facilitate the operational 
status of the program deck here at the Center. 

The MDAC computer program is capable of performing a complete aerodyrramic 
analysis of an arbit1:'ary shape, has programs flexibility and a "Hide variety 
of options, including vehicle geometry generation and description, visual 
.graphics necessary in handling geometry data and in preparing plots of the 
final aerodynamic data, aerodynamic calculations of surface pressures and 
skin friction forces, and the integrat~on of these forces to give all 
aerodynamic coefficients and stability derivatives. 

The program can be used to study a wide Variety of hypersonic vehicie 
shapes including hypersonic cruise aircraft, air-breathing booster vehicle~, 
blunt lifting reentry bodies, high LID reentry vehicles, blunt reentry 
capsules, and satellite shapes. 

The preparation of input data for this program is a tedious job and may 
take several days to generate, depending on the configuration. At the 
present time input decks have been prepared for the proposed General Dynamics 
and Lockheed Shuttle configll~"ations. Aerodynanic clata are nOH being 
generated for the Martin booster concept and the ~ffiFC - S&E in-house design, 
assisting the Aero-Astrodynamics Laboratory in their effort. 

_E_F_F_E __ C __ , T __ S-.:O,.;;;F----:I::..;O:.;:l',.;;;H::.;Z=F: 'f'_-I_O_N __ ON_l _B~!:l:{~ V lOR OF HillfAN BE INGS: Inc on sid e ring th e 
biological experiments being studied by this Office for Dr. Hilchey, it 
"was suggested that environments other than the standard atmosphere, temperature, 
radia tion, g -level, etc. be cons iclel"ed. Nagnetism and atmospheric ionization 
have been shown to influence human behavior and well-being. Therefore, we 
welcomed the opportunity to discuss this topic with Dr. Christofv of the 
ESCOA Corporation of Arizona on his recent visit here. Dr. Christofv has a 
thorough background Bnd considerable experience regarding the effects of 
positive and negative ionization on human behavior and well-being. Dr. 
Christofv stated that lIlt has been conclusively established that an electro
pO\ver field bet,;1een atmosphere and earth exists in nature. II HO\'Jever) astronauts, 

" while in space, must function in environments which are completely shielded 
from the earth's natural electric field. He further stated that previous 
experiments clearly indicate that a person'S performance and efficiency will be 
significantly upgraded if they are exposed to the influence of an artificially
produced and properly-tontrolled electric field which duplicates the missing 
natural field. At the conclusion of the meeting, Dr. Christofv .offered to .,..-
~submit an unsolicited proposal to investigate the ionization effects of man in 

space and plans to do so within a month. 



NOTES 12-15-69 GOODRUM 

SPACE SHUTTLE TECHNOLOGY STEERING GROUP MEETING: Dr. Mrazek 
will attend this meeting in Washington Dec. 1"6 & 17 as a member of the steering 
group. He will discuss program deficiencies. Jerry Thomson will report on 

, propul~i0n. panel activities and Charles Wood will review cryogenics., 
NASA HDQRS REVIEW OF SHUTTLE DCR ACTION ITEMS (De c.l0): MSFC 
personnel , reported on assigned action items at this review, chaired by Mr. Day. 
Mr. Mathews and Gen. Hedrick attended. There were only a few questions and 
no extensive discussion on any item. , No new action items were identified. DOD 
gave a good report on air- breathing propulsion for STS application- -high thrust
to-weight, hydrogen system. It appears that a high-thrust-to-weight hydrogen 
fuel air-breathing engine is a long way from being ready to go, and it was 

'- reported that R&D would require a $400-500M program over a 7 - 8 year period. 
SPACE STATION REVIEW TO HDQRS: Messrs. Brooksbank and T. Smith(MDAC) 

- -presented our part of the Space Station effort to date in a quarterly review to 
Dr. Paine on December 12. ' 
MDAC SPACE STATION QUARTERLY REYIEW: MDAC gave their quarterly 
review on 12-10-69, with about 200 persons attending, about 150 hom M$FC. It 
is gratifying to see this much interest in the program, esp~cially since most of 
the people remained through the complete presentation. We probably will have 
to hold at least our next quart~rly revievv in the auditorium, which is what MSC 
has heen doing. Considel'able technical data was presented. On 12-11-69 an 
all-day special session was held with appropriate PD and S&E personnel on the 
Space Base and Planetary Mission. Mr. Don Charhut (MDAC) did an exernplary 
job of walking through 8 hours of analyses, ,rationale, conclusions, and recom
mendations. - This was probably the most comprehensive deta iled review that any 
Phase B contractor has been subjected to. About 20 key MDAC people were in 
the meeting to answer specific questions. There are two or three 'areas where 
some of our organizations are still not satisfied with MDAC selection criteria 

- and rationale, and we will arrange for a special review in those areas . There 
were 12 other splinter meetings held 12-11 and 12-12-69 on: Test Philosophy, 
Long Life Subsystems Assurance, Rendezvous Radar, Crew Integration/Habita
bility, Environmental Control/Life Support System, Structures, Weights, Mockup 
Layouts, Experirnents Integration /Modules, Nuclear Power, Mission Operations, 
Launch Vehicle s ai1d Logistic s. 
JPL SUPPORT ~DLRV: JPL h as been funded approximately $lM to provide 

__ science, mission operations, and systems eng:ineering support for our DLRV studies 
JPL will be directly responsive to MSFC in these areas although they are being 
funded from Hdqrs. Repres entatives from JPL will be at MSFC on 1-20-70 to 
describe the tasks they will perform in the next six months. ' 
FIRST QUARTERLY PROJECT DEFINITION REVIEvV: This review of Lunar 

Exploration Hardware Definition activitie s will be held 2 -5 -7 0 at MSFC, with 
individuals from Hdqrs and other Centers invited. A t\.vo-hour dry-run summal'y 

-;2 is tentatively scheduled for 2-3 -7 O. Each Systems Manager (Science, Mobility, 
Mission Operations and Astrionics) will present a summary of progress in his 
area and we will describe overall progress tov/ards d efining the DLRV. 



NOTES 12-15-69 . GRAU 

1 • . AAP FAILuRE MODE EFFECTS ANALYSIS_(FMEA): One of the tasks of 
Martin Marietta Corporation (MMC) under the AAP Integration contract 
is the development of an overall AAP mission FMEA. This effort, when 
completed) should provide a tabulation of all failure modes to which 
the AAP missions are subject, and the effect of any given failure on 
the mission. It should identify all critical failure modes, i.e., 
those failure s which could result in loss of life or loss of mission. 
This informatioh will be extremely valuable to the program manager in 
making decisions forced by hardware problems or decisions involving 

.l ' /. tZ the alloca tion of additional resources. In support of the MMC AAP 
cl~~- f:.::':" Integration effort, the Quality and Reliability Assurance Laboratory 
A . - t ~~. has furnished approximately 16 FMEA's on major items of AAP hardware 
JAJ-n .. £. · .J.c' such as the H-Alpha Telescopes, the Star Tracker, and the ATM_, and 
_~,..,. /"t:-<:.--- .~..,- 25 lower tier FMEA' s. FMEA' s on other MP hardware wiil be forwarded 
~1t:; ~ oY.- to MMC as they are received from the hardware contractors. It is 
r I .' /1 anticipated that we may ·furnish on-site guidance to MMC in developing 
~<._ Arft . the overall AAP Failure Mode and Effects Analysis. 

~ 2. COMPONENT LIFE EXPECTANCY ACTIVITY: A meeting was held recently 
with PM~SAT and Component Life Exp ectancy Committee representatives 
to discuss the proposed S-IB Component Life Program. The program 
consists of inspection) functional testing , and mission simulation 
testing of components which will be 4 to 11 years old. The resulting 
data will be excellent for verifying the liie of simitar components 
and for pred icting additional calendar life (using aging analysis . 
techni que s) of the components being tested. It was unanimously agreed 
that CCSD should do this work. PM-SAT agreed to take immed iate con-
tract action. 

3. LRV PROGRAM: We are proceeding with plans to staff two LRV resi-
I 

dent offices with Quality and Reliability Assurance Laboratory personnel. 
One at TBC, Huntsville, and one at GM, Santa Barbara. Dates for staffing 
are December 15 for Huntsville and January 5, 1970, for Santa Barbara 
with itinerate coverage by our West Coast personnel as required until 
that date. Operational guidelines for the offices have been prepared 
and are being coordinated ,,,ith the LRV manager. 

Ed Buckbee
Translation
Dieter Grau I would like to see the FMEA on the ATM. Rs



NOTES HAEU5SERMAt-lN 12/15/69 

1. Shuttle: To prepare for a visit of CSE and other laboratory representatives in 
January to obtain basic test program information on high speed aircraft, two members 
of CSE visited MDAC-East and Aerospace Corporation last week. The MDAC visit 
was to obtain comparative information on military vs. civilian programs. Of particular 
interest was a comparison of Navy, Air Force, and FAA specifi cations and their effect 
on test programs. MDAC expects to combine experienced people from aircraft, missile, 
and space vehicle fields into a single development organization to propose on the Shuttle. 

-Aerospace Corporation is conducting a Shuttle study for NASA Headquarters which is about 
completed. They noted that test programs must have a significant impact on systems require

- - ments if operational param-eters are to be met. They have also- commented in regard to the 
work statement for the Shuttle that the verification area and certain others should be ex-

--- ponded significantly before the RFQ can be expected to elicit a reasonable contractor 
response. 

2. MLRV: After quite some insistence to get GE as sub-subcontractor for the MLRV 
-.backup drive motor and controller development, I hope that we will be successful too that 
Boeing will select the simpler directional gyro navigation system instead of the strap down 
inertial system proposed by their newly established G&C group in Seattle. Our specificat.ions 
had been written that the simpler system is capable of fulfilling them. 



NOTES 12-15-69 HEIMBURG ~ 
1<./ 

1/'1 
1. S-\ \-8 POGO Corrective Action: A POGO Working Group Meeting is 
scheduled for December 16, 1969. The primary purpose of this meeting 
will be to review the evaluation results of the S-I 1 fl ight data from 
Apollo 12 and assess whether a fix is required for S-I 1-8 (Apollo 13). 
If required subsequent to this decision meeting, a design review will be 
held with North American Rockwell on December 17 for the center LOX 
feedline accumulator system. If the helium accumulator is adapted for 
the S-I 1 stage POGO problem, hel ium at the rate of 0.003 lb/sec nominal 
and 0.0085 lb/sec maximum failure will flow into the engine. Rocketdyne 
has expressed the concern that this amount of hel ium will significantly 
increase the critical NPSH of the J-2 LOX pump. Our Propulsion & 
Thermodynamics Division has evaluated nine MSFC cavitation tests with 
the accumulator, six with He ingestion and three without He ingestion 
and have found the increase in NPSH to be 6-8 feet ' regardless of the 
He flowrate. Flowrates up to double the maximum North American 
Rockwell/Space Division (NR/SD) predicted were tested. This degradation 
would be acceptable to the S-I I stage. . 
2. Orb ita 1 Workshop (OVlS): Stack i ng of the OWS mockup in Bu i I ding 4619 
has been completed. Pe~ding the d~cision to be ' ~ade . by 'PM, we will 
either update the mockup to the current basel ine configuration or 
prepare it for shipment to MDAC-West. . 
3. Aerospike Thrustor for Shuttle Reaction Control System: A presenta
tion was given to NASA Headquarters in response to an action item from 
the Management Council meeting to investigate the possibil ity of using 
the aerospike concept as a thrustor for the Shuttle RCS. No requirement 
could be establ ished by the study and a recommendation not to pursue 
any technology for Shuttle ReS aerospike was made. MSFC's presentation 
was essentially in consonance with a report by MSC on the same action. 
4. Personnel Technical Accompl ishments: Mr. Ralph Higgins of the 
Materials Division has received an award for his Technical Brief on 
"Renewal of Corrosion Protection of Coated Aluminum After Welding". 
Information froml 'llitlo1s ·Institute of Technology Research Institute 
'inaicatea that this repair ' process~was needed in private industry and 
is being used. 

Mr. O. Y. Reece has received Patent # . 3,469,437 for his Horizontal 
Cryostat for Fatigue Testing of Metals and Sandwich Structures. 

5. Saturn V Workshop: In response to a request from NASA Headquarters, 
a summary of premature failures during static structural testing of the 
Saturn vehicles was compiled to illustrate the need for testing on the 
SWS. In the short time available, 27 premature failures were identified. 
Data from the summary indicated that testing in addition to analysis 
is required to assure reI iable fl ight hardware. Similar dynamics test 
data were deve)oped and transmitted with the static testing data to 
PM-AA. These data were requested as justification of our SWS test 
program. 



NOTES 12- 15- 69 Helle r 

L VISIT BY ALSEP Polo: Dr. Langse th of the Lamont Geological 
Observatory visited SSL on December 11. He is the P. I. of the 
thermal probe to b~ flown on Apollo 13 and planned also for Apollo 16. 
We are conducting thermal measurements of simulated lunar soil 
for him in our laboratories. Mr. B. ·P. Jones of SSL has been 
invited to become co-investigator because of his well known studies 
of the . lunar thermophysical environment. 

2. S-183 FLIGHT EXPERIMENT BY DR. COURTES (FRANCE): A 
delegation of four people from France and from the French embassy 
in Washington was here Wednesday through Friday for detailed dis
cussions of S-183. This is an e~periment for ultraviolet stellar 
astronomy which has been approved by the SSASC (Space Science and 
Application Steering Committee) and by, the MSFEB for AAP. The 
IllOSt likely location for the SWS interface is the anti-solar SAL 
(scientific airlock). Dr. Johnson's office is in charge of the experi
ment, and Mr. H. Atkins of SSL has been assigned as the experiment 
scientist. Mr. Atkins is at~ending a meeting with th~ same. group 
this week at Northwestern University. 

3. PROTOTYPE OF PROTON-SPECTROMETER: The Proton
Spectrometer, which is scheduled for SW$ 1, has the purpose to 
measure the proton spectrum of the hard tail end of the South Atlantic 
Anomaly in the Van Allen Belt up to 400 MeV. The prototype 
electronics produced under c·ontract by Space Tac was checked · out 
last week, together with the Measuring Head which is being made 
in-house in SSL together with the Universityof Alabama, Huntsville. 
A team of scientists and engineers of SSL and the U~H went to the 
Harvard University Proton Cyclotron to test the complete prototype. 
After correcting some electronic timing problems, the final test 
runs proved that the experiment is working and performs within 
expectations. This is an essential milestone in the implementation 
of the Proton-Spectrometer assigned to SSL. 



NOTES 12-15-69 HOELZER 

1. MSFC TERMINAL CONNECTED TO HEADQUARTERS SCIENTIFIC AND 
TECHNICAL INFORMATION FACILITY AT COLLEG.E PARK, MARYLAND: 

The Bunker Ramo terminal with cathode ray capabilities has been 
installed in Building 4484. The telephone line between Marshall 
and NASA's Scientific and Technical Informa.tion Facility at 
College Park, Maryland, was put in last week and the hardware 
hooked up the next day. Only minor software difficulties at 
College Park are preventing the first tests on retrieving data 
from the Central Data Bank perta.ining to library publications 
maintained on the IBM 360 at College park. 

These tests should begin by the end of this week and continue 
for approximately a week and a half at which time a representa
tive from NASA Headquarters will hold detailed training sessions 
at Marshall for prospective users of the library information 
retrieval system. After conclusion of the training the terminal 
will be placed in production status. 

&t , ~~ . 2. USE OF COMPUTER TIME AT KSC: The practicality of utilizing 
~--- " idle computer time at KSC has been investiga t ed. There are 

r:'..J""'a4 1" /'~ 'vast differences in the KSC and MSFC systems. Three or four 
(l-;v:;~~,~l. ,,1Y;;-t; months o-r -work--bY ·'three ' Computat1.o-ii. L'aborato ry systems people 
A,. I<;rc in residence at KSC would be required before conversion of 
"~L MSFC programs could be started. Only a selected workload could 
.I'-~~.c~ .:,"tt;) ever be run at KSC unless a major systems job were done. The 
.J:;:.-t;,x ,.,? use of the KSC computers does not look at all attractive. 
4"r /~ (}" vrl / 

/~~ ;3. CONFIGURATION MANAGE~ffiNT ORIENTATION SEMINAR: Personnel 
L?Wr ~~" ~J' from MSFC, KSC, and Seal Beach recently attended a two-day 
1 ((~r~ /~'~ iconfiguration management orientation seminar held at MSFC. The 
" '.,rP ;:!I'" " \purpose of this seminar was to instruct personnel from these 
/..'" __ A.t.rn 'locations in the techniques of remote terminal on-line update 
()1 ..... 0" {;.C' / 'and retrieval of information from the MSFC UNIVAC 1108 

.,J..,"''({../<.{} /' Configuration t-1anagement Data Base. IBM 1050 remote terminals 
, .. S F v · are located at both Centers and tied into the MSFC UNIVAC 

/) 1108 Configuration Management Data Base via communications lines. 
u~ During a pilot program scheduled to occur during the final quarter 

of 1970, these remote terminals will be utilized to update and 
retrieve information from the Data Base. Results of this pilot 
remote terminal effort will be presented to appropriate MSFC 
Management personnel for a decision on utilizing the remote 
terminal concept of op eration to update and retrieve information 

~ from the MSFC Configuration Management Data Base. 

Ed Buckbee
Translation
H.H. I was of the opinion that the KSC system was built up to fit ours and that there was a close up operation with KSC and MSFC. Rs



NOTES 12/15/69 HUBER 

1. VISIT TO GODDARD SPACE FLIGHT CE NTER: We have set up a meeting 
Goddard on December 18, 1969, to pres ent our activities in the area 
future programs . This meeting resulted from Goddard's request to 
Dr. Stuhlinger and the November 11 letter from Dr. von Braun to Dr. 
The agenda is as follows: 

Clark. 

Introduction 
Space Shuttle 
Space Station 
Space Tug 
Experiment Modules 

(Astronomy) 

Summary 

Bill Huber 
O. Co Jean 
K. Dannenberg 
Ao Orillion 

Jean Olivier 

Dr. Stuhlinger 

The detailed ag~nda and arrangements have been finalized with ,Dr. Meredith 
of GSFC. He stated that Dr. Clark has reserved the \"ho1e day, so we should 
get a good attendance from Goddard managefuent. 

2. SATUHN HORKSHOP 112, ARTIFICIAL GRAVITY ASSESSNENT: On December 9, 1969; 
the McDonne 11 Douglas Corpora tion gave a comp rehens i ve revieH of the i r ",ork 
to date to determi,ne the systems impacts of performing an artificial gravity 
experiment on ~He SWS II. This experiment appears to be feasible and may 
be accomplished without the addition of any major neH components. The 
location of the ATM/RACK af,ter deployment is not compatible with the de
sired spin axis, and would 'require a two-degree-of-freedom yoke assembly, 
as opposed to the current single axis rotation. Use of the Service Nodule 
RCS system for spin up/spin down thrust is favored, pending further assess
ment with NSC. The CNG control system can be used for rotation damping 
during spinning. The ATM solar arrays would not be deployed for this ex
periment, requiring up to 50% increase in size of the workshop arrays, to 
provide cvn power. 

This assessmen t was made on the Worksh~p ori1y spinning (no S-II stage) 
and assumes an AIM (A or B) mounted fon-lard and deployed similar to the 
method used in Workshop {fl. The resultant radius arm is 33 feet, and a 

I 
I 

4 RPM spin rate yields about 0.2 g's at the Workshop floor. These para
meters are all within the range of requirements recently established by HSC. 

3. LAUNCH OPEAATIONS FOR HIGH ENERGY ASTRONOMY OBSERVATORY (HEAO): NSFC 
personnel visited KSC Unmanned Launch Operations (ULO) on 12-5-69 for the 
purpose of briefing the ULO staff on HEAO missions and to obtain information 
On facilities, procedures, and interfaces at KSC for }illAO launch vehicle and 
spacecraft. As you know, the ULO mode of operation is often quite different 
from the Saturn/Apollo part of KSC. For' example, it is expected that lvISFC 
and its contractors \"il1 have complete responsibility for HEAO spacecraft 
assembly and checkout at KSC, prior to stacking the spacecraft on the launch 
vehicle. The meeting seemed timely and profitable. '-Ie \vill try to arrange 

' (thru. Col. Montgomery) a briefing to ~~FC management by Bob Gray, head of 
KSC-UL0 4 in early February to discuss unmanned launch operations at the Cape . 



NOTES 12/15/69 BUETER 

No submission this week. 



, NOTES 12/15/69 JOHNSON 

Liquid Chemical Propulsion Semi-Annual Review - OART - The l-iSFC Liquid Chemical 
Propulsion Program Review was held at the Center on December 10-11, 1969. 
OART personnel attending expressed positive satisfaction with the progress re
porting and asked for presentation material on several pay-off items for use in 
congressional hearing$ in the future. Mr. A. O. Tischler, Director of the 
Chemical Propulsion Division, indicated that we must focus on future goals in 
order to develop the long lead time technology which will be required in the 
next 15-20 years. He pointed out that these goals should give us the incentive 
.to focus programs to enable MSFC to do its job in implementing the program 
laid by the President's Space Task Group. Obviously, because of his dual 
capacity position as Technology Manager for Space Shuttle, he has begun to 
work in terms of project oriented (focused) technology. This is appropriate, 
of course, as the Agency sets out to establish a new major program, i.e., 
Space Shuttle, so long as a reasonable balance is maintained between the 
focused(projec~ and the nonfocused (discipline) oriented work within the 
Research and Technology Program. The risk of upsetting the critical balance 
by overstressing focused technology is generally understood. However, such 
heavy emphasis and "nut and bolt" control and management is now being imppsed 
by MSFC and Headquarters project oriented groups that the balance has in fact 
been upset. Because of this, coupled with declining funding, an unpublicized 
dangerous trend is developing causing a number of critical technology areas to 
be left unattended by MSFC or superficia lly treated. Impellers, pumps, fluid 
management , ducting, and data management systems are examples of such areas. 

Forthcoming Research Achievements Reviews - Because the Research Achievement s 
Review scheduled for November conflicted with Thanksgiving Day, it was re
scheduled to this week. This will result in two reviews occurring in the 
immediate future. The first, dealing with Materials Re search for Shuttle 
and Space Station, will be held this Thursday, December 18, beginning at 8:30 
a.m. Sponsored by the Materials Division of Astronautics Laboratory, it will 
consider such topics as Bearing and Lubricant Research for Extended Life 
Orbital and Lunar Systems, Space Station Processing of Materials, and 
Promising Metal Matrix composites for Shuttle. The second review, covering 
l1icroelectronics Research is scheduled for January 29, 1970. This review will 
permit a local audience to hear the five papers which MSFC participants will 
present at the Fourth NASA Microelectronics Symposium to be held at Langley 
Research Center on,February 10-11, 1970. These papers are only representative 
of NSFC microelectronics activities and are aimed at indicating the spectrum 
of our research and technology work needed to support present and future 
mainstream Center programs. 

U.V. Panorama Flight Experiment (S-183). At OSSA's request, we have worked 
with the French P. 1. for this experiment to better define it and locate it in 
Saturn Workshop (SWS) 1. On December 8, 1969, the MSFEB approved the experi
ment for flight. On December 10-12, five Frenchmen who are responsible for 
building S-183 visited MSFC to brief SWS people on their experiment and, in 
turn, be briefed on SWS. On December 15, two of the Frenchmen~: . accompanied by 
Miss Mary Jo Smith of my office, are visiting Northwestern University to be 
briefed on the S-019 (U. V. Stellar Astronomy) mirror system which S-183 will 
use for pointing control. 



NOTES 12/15/69 MOHLERE 

No submission this week. 



NOTES 12/15/69 MOORE ~ . I. 
1. COMMAND COMMUN !CATI ON SYSTEM (CCS) PROBLEMS ON AS-50l: Vt'1 
At 5 hou i's end 18 minutes the CCS downlink failed on the omni-antenna. A 
comma nded a ntenna switching procedure verifi ed that onl y the omni-antenna was 
inoperative. A similar fai lu re had occurred on AS- 504, 50S, and 506. At 7 hours 

. and 21 mi nute5 the uplink was lost. The downlink on high and/or low gain antenna 
was tracked un til end of IU batte ry life at 12 hours and 48 minutes. Analysis has 
revealed a la rge temperature rise on cold plates 17 through 24 in the IU probably due 
to di rect sunli ghto Sunlight in this area has been correlated with vehicle attitude 
informa!:ion . The coaxial cables of the CCS system are above these cold plates. 
Tests 0 ;"\ cables at the tempe rat ures calculated due to direct sunlight have shown that · 
failu re could occur under exposure of relative short du ration. The uplink problem 
may also be expla bed by this analysis. IBM is submitting an ECP to further study 
the problem; bu t the expected action is a shield fo r the coax.ial cables to keep the 
sunligh t ou t. 

2. MANNED LUNAR ROVING VEH ICLE DESIGN (LRV): After extensive discussions 
with Boeing pe rsonnel, an ag reement has been reached to use a 36-volt power syste~ 
rathe r than a 28~volt system on the Manned LRV. The higher voltage will pe rm it 
a more optimum moto r a nd motor controller desig n . The resolution of the power system 
ques tion sH11 leaves the following .two major unresolved differences of opinion on 
technical approaches: (a) Boeing plans to use a b rush-type motor, whereas we 
prefer the b rush less moto r ., (Boeing has now agreed to consider the brushiess motor as 
a back-up soluHon); (b) Boeing pla ns to use a IIs'trapdown ll ine rti al system for navigation, 
whereas we consider the much simpler IId ire cti onal gyro ll syst em with occasional reference 
checks by a sun compass to be a fa r preferable approach. 

We a re continuhg to work both of these problems Wl th Boeing and Mr. Morea. 

3. NATIONAL AIR POLLU TION CONTROL ADMINISTRATION: A representative 
of the Resea rch Triangle Insti tute (RTI);a non-profit researc h organizat ion, visited 
Astrioni cs to observe a demonstration of a thin film technique which provides a resistance 
change when exposed to hydrocarbon gas. RTI has a contract with NASA concerning 
technology transfer to the National Ai r Pollution Control Administration. The demon
stration observed was an outgrowth of our work in detecting hydrogen gas using a thin 
film of tungsten tri-oxide. During the research/ it was determined that other thin .films 
were sensiti ve to ';orious gases. A thin film of indium oxide was found to exhibit a 
drastk resistance change when exposed to hydroca rbon gas. This provides an easy and 
reliable method of implementation into a measudng system since only a resistance bridge 
a rrar,gemer.t is required for an analog output vol.tage. Our con('rac7o l', in this instanc~ 
General Electric, will provide a working instrume nt to RTI for evaluation at their facility 
in Du'rham, N.C o', and we will follow through as necessary. 



NOTES 12-15-69 SIEBEL 

, 1, ATM Thermal §ystems Unit: In order to expedite the manufacture of 
thi s test a rt icle {to be tested at MSC} I Mr. Weidner and the laboratories 
agreed to accord first priority to iL Also a TSU team has been set up 
within ME to tackle manufacturing difficulties or holdups as they arise. 
Team members a~e drawn from S&E-P, S&E-ASTR, S&E-ASTN I S&E- QUAL I 

and S&:C-MEo As a result of this emphasis on the TSU I some work of 
lesse!" importance may be delayed and the quick response fabrication 
services will be more heavily used for the procurement of parts. 

2. ATM T~-ansporter Base: To ensure quality and timely delivery of this 

• 

item which is cn.1cial to the ATM schedules, a vendor survey team composed 
of representatives from S&E-ASTN I S&E-QUAL, S&E-ME, and A&,TS-PR 
reviewed the manufacturing facilities of three potential contractors. The 
low bidder ,was found to be unqualified to perform'this fabrication within the 
required Hme frame. Their fabrication facility consisted of 'an airplane hangar. 
They had no machining capability inst~lled and no handling equipment in 
eviden8e. There was a noticeable lack of planning for this job. It was the 
consensus of the Survey Team that this bidder could not perform the contract 
within the required delivery date. After discussing the above with the 
cor:L-acto[ I he decIded formally to withdraw his bid. ' The results of the 
su:vey at both other contractors find that both are technically capable and 
competent to do the task. One has total capability within his facilities 
to perform the task" while the other will have to subcontract the honeycomb 
work, Final cost information will be ayailable today so that a contractor 
may be selected 0 ' We have a very short lead time for delivery by May 1 t 1970 I 
and a major item of concern is that tl?-is Transporter requires FAA certification. 

3 . .Ne'.l_~-a l B~oyancy Simulator: The OWS Body-Restraint Study was conducted 
last week in conjunction with McDonnell Dougla s I Weste:rn Division. Both 
shirt-sleeve and pressure suit evaluations were made. A report is currently 
being wrUten for distribution. 



NOTES 12/15/69 SPEER ~/2/(1 
L \lind CO GE;tra:"nts Hce tinr: : He m2 t ';'.1ith KSC iI'. C1. He ll a t tenc1 E! d mc. et~· 

---~.---- .... - ---- - ------ .-.-.~- -

ing to I d.Lscus s :tl!rthE.:r improv e mC: l'lt s in laun ch \,ril-"d con::: traints a(1alys is 
and ir;:~lem2n t a tion. KSC ond l{S C acccpt ed the ESFC pr':Jposal to US2 the 
tl.l~5 . ft 1 (top of LUT) l eve 1 i ns tead of 60 ft. as refe renc e leve. l for 
Saturn V \·lind limits effecti've on A~:-509. AEIW a nd ASTN c_Il J.ly s es \\'e1'e 
presented and showed that this chan g e ~ill re s ult in a sigl l ificant 
re~uct{on of launch constraints without increased risk to the vehicle 
structure. KSC accepted the action to evaluate various possible menns 
to improve the measuring reliability fr.om the nc", level. l;~~FC \"i11 
recon1m;;~nd the best reference level for future Satun1 IE l['luneh:Lngs. 
Also presented were the results of tl1e theodolite deflection ID2a 3uring 
program. This program confirm2 d MSFC predicted wind deflections for 

- CC1:tE~:i.n "cases but 1.vas" qui 1:e impaired by s trO!.l.g the Hl13 l €:ffects du.ring 
day times. It was aeread to continue this program only on d ays with 

_really high \'7ind forecasts. 

2. AS-SOELhl.!].C'!X_Inp2ft;,. The HSFC team 1.vhich 'viII pc rfor:n the. 
S-IVJ3/rU 1vnar ill ~pact operations for AS-SOG presented a status rcvic·,.7 
of their pIan~li:1g. The tec.Dl is led by S[v;E-AERO-·H and inch-cl e s bc·t.h 
-S(-.:!~ and PH m21I1~) Cr:~. l'hei.r preparations arc prt)(;eec1ing \',Tell but ell a 
tight schedule) and n~uch Hork rema ins to be done. Most ope:=,. trE,j e. C'.
tory analysis . questions are to be ans wered and the ope r a ticnsl tima
line and procc.Jure s firnK;d be ['iV-ee Il nO\'l and lii.i.d -J C:lUnary. S::Llf'lU l a tions 
1.\~ith the lIission Control Center Hill begin at U" ::l. t tim:~. A good 
workine :Lnterface exists bet\veen the Huntsville leam and b o th ths 
Mec Guidance Officer and our launch vehicle fliRht controlle rs. 
PH-SAT is working to solve the prol") lem related to the IU CCS fc~ i l1.1::-e 
experienced on AS··S07. 

3. 0l:1§.Y .A(I.':.-Y 2:.~~::"'E:~~COn~31tc: r J:U~}ldy...!. The OMSF Advanced Cora,?ute.r St.~(ly 
Tetnr. met: \-d.th the Stee ri.ng Committee, chaired by Hr .. GormC1 1.1 , to 
present prelireiuary results. The goal of the team is to de fiGe the 
ground operations to be perfo~med in.the period 1975-1965, establis h 
computer requircm3nts) and consider options for coasolidation of ' 
facilitieS. Na jar considerc.tions reported V.7c.re: (1) Pl'e~~ r::nt pre·
dictions of experiment data handling and proces s ing requirmr,~ lli.: s l;..ri 11 
far exceed engine ering requirements for the d ev~lo~m2nt ana 
operational phas es of the space station/ba se and shuttle; (2) KSG is 
consic1.ering the devel()~)I;-l2.nt of an institut.ionaliz ed GSE fo r both the 
Saturn V and autonomous vehi~les of the future; (3) CentralizeJ data 

-s~7-itching a~ld- pi-oc·e f;~. IDg · CO~'LlFu tey f ;~cilities are beii.1[j Si:11died, ";·7hj.c h 
could be a consolidation ' poi;: ,t fm: flight ope rations; (L~) Cr:it::i. ci.~; t.n 
was raisc:d that the study .. !(~S duplicating 0 ~:her PLC'! s e B Inform':-l tioi.1 
Man;tgCTil0'nt Stndies in e >:iste nce. 'l.'11e team't-lill fu r nish ::l d£finition 
of op~ra ti.onal C.O rtC'cpts bj rdd ~·Ja nu,:::::y f'.. t ,·,bien t iffi2- the S tced_llg 
Group C E.n det~nni.nc if the acth;ity .,·Jill b.:. continued. 



NOTES 12/15/69 STAMY 

. George Constan Tribute Luncheon: In recognition of Dr. Constan IS 

contribution to the New Orleans area during his tenure as Manager 
of the Michaud Assembly Facility I the NASA-New Orleans Coordinating 
CommIttee sponsored the IIGeorge Constan Tribute Luncheon II which 
was held on Wednesday I December 10, 1969, at the Royal Sonesta 
Hotel. Special presentations were made by Mayor Schiro, Rep. 
LeBreton representing Gov. McKeithen I and George Healy I Editor of 
the Times Picayune I for the NASA-New Orleans Coordinating Committee. 
The program included comments by the contractor management at Michoud 
and the principal speaker, Col. Lee James, was introduced by Jim -Stamy. 
The luncheon was attended by approximately 200 persons. 



NOTES 12-15-69 St\lhlinger 

VISIT WITH DR. CHRISTIAAN BARNARD: On 12/11, I had the opportu-
nity of meeting Dr. Barnard, heart transplant specialist from South 
Africa, at the General Electric plant in Philadelphia where Dr. Barnard 
serves as a consultant on bio-medical projects. Dr. Barnard showed an 
unexpectedly deep interes~ in the rocket and space flight program; although 
he is primarily involved in bio-medical studies, he asked many questions 
concerning technical and physical details of rocket propulsion and control. 
He pointed out that a certain similarity exists between transplanting organs 
and flying through space: in both cases, we must do it before we understand 
every minute detail of biological reactions. He is fully in favor of the 28-day 
and 56-day missions on DWSI on the basis of our present bio-medical 
knowledge. However, he emphasized that in parallel to the bold approach 
of these new projects, we should engage in a carefuliy planned study pro
gram that will enable us to understand more and more of the basic functions 
in living organisms; this program should include studies of virus cultures; 
of healing and regeneration; and of transplanted organs under weightless' 
conditions. Dr. Barnard will probably visit our Center and give a lecture 
late in January ?r early in February. 

During my visit with General Electric (Re-entry and Environmental 
Systems Division which designed and built the Biosatellite payload), I 
expressed the conviction that the biological program in OSSA and the 
medical program in OMSF should be brought tog e ther more closely and 
that a joint bio-medical program should be established that serves the 
interests and the functions of both organizations. 





NOTES 12/22/69 BALCH 

S-IC-13 - Stage processing is approximately thre e days behind 
schedul~, but no impac t is expected to static firing, which remains 
scheduled for 1/13/70. 

S-II-9 - Stage is in the vertical position in the S-II Stage 
Checkout and Storage Building. Final modifications were 
completed on 12/17/69 as scheduled. Although stage will be 
ready to ship to KSC on 1/8/70, as previously scheduled, 
decision ha s been rnade to postpone shipment until 1/14/70. 

S-II-IO - Stage is in the horizontal position in the S-ll Stage 
Checkout and Storage Building. LH2 tank entry for replacement 
of the fa s t -fill shut - off sensor cOlnmenced on 12/15/69, and 
tank closure was completed on 12/18/69. one day ahead of 
schedule. 

S-I1-11- Stage modification and disconnect started on 12/15/69 as 
scheduled. RenlOval from the te st stand , originall'y scheduled for 

· 1/13/70, has be e n l'eschcduled to 1/14/70 in order to avoid conflict 
with the S-IC-13 static firing. 

S-I1-12 - Stage arrived at MTF on 12/20/69 and will be installed 
in the A-2 Test Stand today, 12/22/69, one day ahead of schedule. 

Start Tank Discharge Valv_e s on S-II S_ta~ - With reference to 
my NOTES of 12/ 8 /69, and question raised by Dr. Rees as to 
whether Start Tank Discharge Valve replacelnents on S-II stage s 
can be prope rly retested at KSC, it is n"ly understanding that this 
will be done in the course of regular leak check procedures. The 
question as to whether the S-II-ll and S-I1-12 had reworked 
Start Tank Discha rge Valves was answered in Iny NOTES of 12/15/69. 
The two on S-II, 11 have been reri"loved, found to be satisfactory, 

'and replaced. 

BOMEX - This program will be continued and endorsed by the 
National Academ y of Science sunde r the acronym BOMAP {Bomex 
Analysis Proj ec t}. Scientific review of preliminary results 
conducted atMTF on 12/18/69 and 12/19/69, resulted in several 

/" useful recommendations. GARP (Global Atmospheric Research 
Program) planners (Dl:aus, Byers, et al) \vere participants. 

\ 
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NOTES 12/22/69 BELEW 

OWS PROPOSAL REVIEW: Review of the OWS Proposal is con
tinuing and ad e quacy of the principal technical and program docu
mentation is to be determined by December 23, 1969. Our plan is 
to complete the cos·t evaluation phase and deliver the report to 
Contract's Office by January 9, 1970. 

ENGINEERING MOCKUP : A review of the mockup requirements 
with MDAC-WD was held on December 15, 1969. A followup meeting 
will be held after Christmas week, to define the cost and schedule 
impact to provide adequate fidelity to meet test requirements of 

\ MSFC and MSC One-G trainer requirements. A decision will be 
made at that time as to the fidelity to be attained in support of this 
testing and the Crew Station Review scheduled for mid-March. 

IMPA CT OF MDA REDESIGN ON AM: The exte nsive MDA redesign 
presently in " ,1 ork will have a significant impact on the AM Test Pro
gram schedule, since the AM/MDA are presently linked together for 
the static test, vibro-acoustics test and flight article checkout. One 
or D"lOre of these AM tests n-iay have to be performed without the 
MDA. We will be assessing the merits and demerits of running 
separate tests in the next month, prior to receiving a firm MDA 
schedule im.pa ct due to the redesign for earth resources experiment 
incorporation. 

AM LOGISTICS PLAN: Discussions betwe en MSFC and MDA C-ED 
were held D e cember 17 to review a first draft of the MDA C-ED pro
posed Logistics Plano This effort should lead to a final submittal 
of an AM Logistics Plan before Febi'uary 1, 1970. 

L . 15 PA YLOAD SHROUD (PS) PLUM BROOK SEPARATION TEST: 
- - .- . f A meeting-was held here Tuesday (lZ/16/69) with Plum Brook and 

iQ".< .... l :tr ', MDA C personnel" to review the plan for transporting the PS to 
,,!->-<, .;/... """" r PIUln Brook and preliminary requirements for the separation test. 
/fr "ytr /f.,... II The working relations are excellent thus far. 

I .. . 

Ed Buckbee
Translation
L.B. Why do we have to go to Plum Brook for this test? Do they have a particular facility? I was never there and thought it is mainly a facility of LERC for nuclear testing. E. Rs



NOTES 12/22/6,9 BETRAY 

1» ' 
_ .,Y7~i PREPARATION FOR FY-71 AUTHORIZATION HEARINGS - According to sources 
:J,,~-:n_~_:/.- in Capto Freitag's Office , tentative schedule for visits by the Subcommittee 
""'. " • 1': on Manned Space FHght (Repo Teague) is between mid-January and the first 
;f ~~':""~:(AOf February. Due to the time constraint, they expect to make only t wo trips. 

- . ' : One would include MSFC and MSC o The other to some centra l location in 
,.4.t. £:-,,-,,'1 the Los Angeles area with the contractors c.oming to the Subcommittee . There 
;ff"" • ...r , !?'~ is the possibility that on the return from Los Angeles they may stop at Denver. 
4.r. J3 .; .... ~~ 
"'j-.;;.u;/_ Capt. Freitag 's Office is working on guidance for these visits. However, 
.;l"-.. "'~ 0...... an MSF "party line " cannot be established until the President's FY-71 budget 

;-."' . b f ,.t-: ..... . '? request ecome!? irm. 

x~ ~ . 
~ , ... We will keep in clos e contact with Freitag's Office for furth er d,evelopments • 
..u/.d' ..I ",(',~, .t.(. , . 

BLUE RIBBON DEFEN§E PANEL VISIT - A t ask group of this panel, recently 
established by Secretary of Defense Laird, visited MSFC December 15-16,' 
1969, to study MSFC management techniques used in the Saturn program o 

Perhaps the most significant aspect of interest by the t ask group was the 
way the l-ipollo team was established in NASA and within partici,pating aero
space companies 0 The impact of visibility within the program was felt to 
be a pertinent l esson for managing DOD programs and proj ects. Also the 
importance of in-house technical strength was recognized as key to th e 
success of Saturno Of primary interest was Marshall ' s approach to main
taining a viable and responsive organization, particularly under the constraints 
of limited flexibility in personne l hi.ring and replacement and of uncertainties 
in budgets and future missions 0 

FY-71 BUDGET STATUS - The current NASA FY- 71 budget level being con
sidered by BOB is at the $ 3 0 78 l evel o . Dr 0 Paine sent a reclama to the 
President on December 17, 1969 with three budget l evels: $4. 2508 q 

$4 0 075B and $3 0 935B. Concerning the $4 0 250B l evel it was stated that 
NASA could basically do the same program for $4 .07 5B by reduci.ng some 
program conte nto The basic difference between the $4 0 0758 plan and the 
$3~93 5B plan is Saturn V follow-on production. This is being left up to 
the President to make the decision 0 However , it is inferred in the re clama 
that if NASA has to make a choice, it would prefer to drop Saturn V follow-·on 
production in favor of new start s o 

Ed Buckbee
Translation
Woody, I would appreciate if you would let Freitag know that v. Braun will be back on Feb. 8 and I on Jan. 22. E. Rs



NOTES 12-22- 69 BRO\VN 

I 
F-l ENGINE - The IfGOX out" to GOX wrap around " line seal leakage 
exper'ienccd on the F-l engines during the initia l leak checks on 
S - 1 C - 12 J ref ere n c e vV e e kl y Not e s 9 - 1 9 - 69, are r e cur ring 0 n S - 1 C - 13. 

: . ~ ,. 

New teak check criteria, allowing fuzz leakage at 1000 psig pressure 
rather than no leakage, has failed to totally correct the seal repla.ce
ment pToblern. Leak checks of this particular seal are part of the 
post manufacturing checkout function transferred frorrt MAF to MTF 
in May 1969. All five F-l engines installed in the S-lC-13 stage had 
ltgrowing bubble" leakage when first exposed to the 1000 psig pressure 
at MTF. The sealing flange torque \vas increased to the DlaximUlTI on 
all engines,but three engines still had excessive leakage. The three 
discrepant seals wel'e replaced twice and excessive leakage prevailed 
with l1ornla1 bolt torque. The flanges will be polished, retorquec1 
to the high linlit, and leak checked agai n. 

A ne\'l.' seal with a larger seali.ng ti.p, origin a lly scheduled for 
the follow-on engines, is being procured and \vi ll be availabl e prior 
to static firing for stages S-lC-l1, S-lC-14, and S-lC-lS. 

J - 2S ENGINE - A 30 - second tcs t and a 100 - s econd tcs t \\' ere 
accomplished on engi ne J - 113. This engine is equipped \vith an 
acoustical absorb e r in the thrust chalnb er as a possibl e solution 
to high alnplituc1e 4400 I:Iz buzzing. Preliminary results inc1icate a 
significant reduction in the level of the 4400 Hz vibration. 



12· NOTES - 12-22-69 - DOWNEY '7:) 1"'I~ 

1. FUTURE PROGRAM PRESENTATION AT GSFC: In response to an 
invitation from GSFC, a series of pr esentations was.?Lade which covered 
the major e lements of the NASA Integrated Plan. One of these presentations 
was made by Mr, Ol~vier on MSFC' s in-house and contracted study efforts 
in astronomy a~d other experinlent areas related to the Space Station time 
period. 

As a result of the questions and comn1ents from the audience there 
are still differences between the GSFC and MSFC approaches to conducting 
these missions. The most significant of these differences are: (a) GSFC 
desires a 400 - 500 nautical mile operating orbit for astron<:>my, whereas 
MSFC studies indicate that a 270 nautical mile orbit would be equally 
suitable, The GSFC philosophy seems to be driven by a fear that the 
decay rate at 270 nautical miles would limit this operational lifetime. 
(b) GSFC is still opposed to pressurized IVA ·maintenance techniques. Our 
philosophy is that the increase in operatiqnal flexibility and the ability to 
better cope with unique operational problems make IVA shirtsleeve crew 
access essential. 

I believe that this visit was worthwhile. We were treated most 
courteously by Dr. Clark and .his associates. In my opinion all the 
presentations (Shuttle, Space Station, Tug, and EA'Periment Modules) were 
well received. I had a discussion with Mr. Joe Purcell, the OAO Project 
Manager, after our presentations had been completed. As a result I now 
see an excellent opportunity for cooperatiol!- with Goddard in planning futur e 
space telescopes and methods of transporting and servicing these systems. 

2. HIGH ENERGY ASTRONOMY OBSERVATORY (HEAO): DickHalpern, 

. , 

the OSSA ProgralTI Manager for BEAO, has been asked to begin preparation 
of material for br.iefings to Congress on this subject. This is a positive 
indication of the pos sibility of a new start; however, he emphas ized that he 
has received no specific word that HEAO is or is not in the most recent BOB 
markup. We will begin supplying visual aids and supporting documentation 
for his use. 

3. GULF STREAM DRIFT MISSION: Mr. Chet May and Dr. Piccard 
presented to NASA Headquarters representatives the results of the Gulf 
Stream Drift Mission. Approximately 50 persons were in attendance with 
all major elements represented. Considerable interest was shown as 
evidenced by an excellent question and answer session. Questions were 
received concerning the proper utilization of the crew's e.xperiences and 
subs equent data · analyses in the Space Station definition effort. Subsequent 

-;: to these discussions, MSC representatives requested that the same review 
be g;iven to Dr. Gilruth. 



NOTES 12/22/69 GEISSLER 

1. USE OF ROCKET PROBES TO MEASURE CLOUD ELECTRIFICATION: 
With regard to your question on NOTES 12/8/69 GEISSLER (copy attach e d, 
Dr. Rees only}: Use of a rocket probe to obtain information on cloud elec
trification as a pre-launch operationa l system for Saturn/Apollo launch 
operations has been discussed for two different purposes: 1. (with trailing 
wire) for triggering possible lightning and discharging ("safing") a cloud 
prior to Saturn launch; 2. {without trailing wir e , but instrumented} for 
measuring atmospheric electrification as a monitoring syst em. For both 
uses, the rocket probe system does not appear attractive to us: If used 
as a lightning rod, according to expert opinion voiced during the 12/4 
meeting here, cloud re-charging occurs too soon after d"ischarge to offer 
safety assurance for Saturn launch; if used as a measuring instrument, 
ambiguities rema~n. A properly instrumented aircraft would have more. 
flexibility; also, more important, cloud formations should be inspected 
from topside visua lly, stipulating aircraft use. We are examining thes e 
alt e rnativ e s at pr e sent. One of the lightning experts attending the 12/ 4 
meetin g at MSFC/AERO, ' Dr. Winn of NCAR, has develop ed a specially 
instrum ented rock et to mea sure cloud electrification with respect to 
altitude (to approx. 20,000 ft). He and his colleagues are most anxious 
to fire this rocket from the Cape for r .e search a n d for any benefit w e m a y 
derive from th e ir measurements at no dir e ct cost to NASA. I will k eep 
you posted on furth e r developments. - By reque st of a group of West Coa st 
scientists of the A1;llerican Geophysical Union (AGU), a special m e etin g 
on the 507 lightning event was convened last week on the occasion of th e 
AGU/AIAA meeting on ffExploration of the Planets Mars and Venus ff in 
San Francisco, attended by representatives of MSC (Don Arabian), 
Stanford Research Institute, MSFC (Glenn Daniels of AERO), and others. 
Results will be forthcorning. 

2. CORRECTIVE NOTE: As a parting shot for the old year, we would 
like to correct an erroneous statement made inadvertently in a recent 
note on the ,Direct Ascent profile (NOTES 11/10/69 GEISSLER, copy 
attached, Dr. Rees only). Due to a misinterpretation, it was overlooked 
that the dir ect as cent traj e ctory resulting in the quoted 5000 - 6000 lbs 
delta-payload was properly constrained to standard heating and dynamic 
pressure limits. However, the two major spacecraft abort limit lines 
(16 g's entry deceleration, and 100 seconds free -fall time to 100, 000 ft) 
are not considered in this case. Aside from this, our main argument 
against the Direct Ascent profile would still be our inability to support 
such a change with pres ent manpower. 

3 . MERRY CHRISTMAS AND A HAPPY NEW Y EAR fro m A ero-Astr o 
dyna mics L a bora tory! 



NOTES 12/22/69 GODFREY 

SATURN: 
1. S-IVB Static Firing:· The S-IVB-S11 stage was successfully fired for a 
full duration test of 442 seconds on December ·18, 1969. Preliminary 
information indicates no problem with stage systems. This is the final 
S-IVB firing now planned for Sacramento. MDAC will proceed to mothball 
the stage' test facilities and will attempt to relocate as .many of the skilled 
test crew as possible at the Huntington Beach checkout area in order to 
minimize the time required to re-establish a stage static firing capability. 

f2 . ~t;,!~ .... 2. IU Environmental Control System Change: After many months of 
~-~nalysis and testing, a change to Oronite fluid in the ECS System was sub
!<IQ. (,.. '~ mitted to and approved by Rocco Petrone. This should inhibit or eliminate 

>1;;/t (' ;, r .. the chronic gas evolution and pres sure buildup prQblems experienced at 
• . . ::;- l. KSC, while using the present water-methanol coolant. In addition, the 

.f I' .. " • , • 

. ,,;;,--:; Oronite may eliminate the need for the complex and expensive passivation 
, c ... :· : •.. ,.system required for the Saturn Workshop missions.' If any unforeseen 
t-:C? q -~.~ problems are encountered in actual us e with the new fluid, we are main-

i"Vh ~ taining a backout plan to purge and recharge the IU ECS Systems with 
:,, :' ',"'~ ~. water-methanol. 

"" / .. ~ I~ 
,r.""" ~. i 

~l(_. 'Y .. ~, LRV: 
,., It / t· -t 
" "4 t ...... "" • ~ 

! ~-t. The first LRV Project Review was conducted on December 16 and 17. A 
f· v .... ',.'!.;, 

~ Icrew station interface review was held on December 18 with Astronaut 
,'~ .:/.:/' trials of the latest suit configuration in an LRV crew station mockup. The 
'.t .. ti .. ,,~ three-day session was well attended by MSFC, MSC, MSF and KSC, and 
.~"<>>':""''' ' ' provided a progress review and a working session on requirements between 

"7 0. ; Headquarters and the three Centers. It is clear from the review that Rover 
u. , ..., / dry weight and the e.xtremely tight development schedule are the maj or 

problems. Satisfactory progress is being made in resolving technical and 
program issues. In ·reference to Dr. Haeussermann l s notes of 12/8/69, we ----- .. ,...-, ... --"'---.---~~------.----. --- ---_ .. ---. ---

Zr):1.2-!:.r 90_Eot_.~9~~e~~a t_c:AI]1 i ~i.~ tr~t ~v_e limit.~t.i0 f!.s _<?£Jh~~l}b.c9n!.ract.ouetl.!p_ wi!.!. 
,~ be a deciding factor in meeting LRV commitments. In our view, the major 
,r" ---- - .---- ., - .-- -_. _. -.- - - _ .. _. -0 •• - --- - --"--- '-". - -- - - - --

I."'..e~."", .;.... .. problem will be in training our entire system to react to a development cycle 
~.t~<:{ ' >\. or~p~~~~.m..~~~Ii~~e-t~ir·d.-"t~~l<~'-durati.on f'?-0}1J~h·';i_ a~~' ~ ~~u~to_~~~: ··So far-~ 

we are encouraged that the MSFC Rover task team, Boeing and the maj or 
contacts at MSC and Headquarters recognize the problems and are ready 
to make the neces'sary adjus tments in thinking. In any event, the proces s 

....... can It take too long sinc:e the design will be es sentially complete by 
April 15 (Critical D~s ign Review) I the wheel and motor-drive system 
selected by April 1, and the qual test vehicle delivered to qual test by 
J ul y 2 4 , 1 97 0 • 

Ed Buckbee
Translation
Is Oronite not corrosive? Heimburg has quite more experience with it. Please be careful that we don't make matters worse. E. Rs

Ed Buckbee
Translation
Walter Haeussermann.



NOTES 12-22-69 GOERNER 

NUCLEAR POHER FOR SPACE STATION/BASE: Some time earlier ~his year 1;>1e 
presented ,the status of the combined efforts of PD-DO and S&E -ASTR in 
the area of Reactor P~\.Jer /Thermo Electric Conversion ,Sys terns to you and 
MSFC mari.'agement. ' You suggested at that occasion that this subject matter 
should for orientation purposes be discussed with the Frank Borman Space 
Station Field Director Office at their convenience. 

The discussion took place on 12-11-69 after the MDAC Space Station/Base 
reviet>1 here at MSFC. The meeting was attended by Nr. Frank Williams, 
Messrs. Kitterman and Johnson, AEC, Hr. Ginter, OART and appropriate 
personnel of :t-'1SFC. The items discussed covered: 

a. Mission requirements, constraints and trades. 
b. Candidate reactor power systems (i.e., thermoelectric, organic 

and mercury Rankine, Brayton, and Thermionic). ' 
c. Integration requirements, constraints and t?ades. 
d. Pmvcr system build up options. 

Mr. Williams expressed at the conclusion of the discussions that ' he 
appreciated this opportunity of receiving an orientation , on the efforts 
here and elsewher~ wi~h respect to Nuclear Power and Conversion Systems 
and their suitability to satisf¥ Space StAtion/Base electrical po~ver 
requirements. I ' think the purpose of the meeting has been achieved. 
HIGH ENERGY ASTRONOMY OBS ERVATORY (HEAO) ~lliETING AT GODDARD SPACE FLIGHT 
CENTER (GS FC): A meeting ~vas held at GSFC vlith Drs. Finchels and Rochel 
on 12-12-69, to discuss data storage, retrieval and analysis requirements 
and the communica tion netHorks that would be available for the HEAO missions . . 
Bendix personnel also attended this meeting since they have been assigned the 
tasks of studying and making reconunendations on theonboard systems , to 
accomp lish the data management and correnunication requirements for this mission 
under our stabilization and control contract "lith them. As a follo\.Jup to 
this meeting, Bendix personne l v,isited HSFC and a vlOrk plan Has formulated 
and agreed upon as to the work that would be accomp lished under these tasks. 



NOTES 12/22/69 GOODRUM 

SHUTTLE ENGINE - Verbal irJormation from the Headquarters' Space 
Shuttle Ta sk Team indicates a further schedule stretchout : Phase n 
start - April 15, 1970; Engine PFRT - Jan. 1, 1975; and 10C - Nov. 15, 1976. 
We have been informed that Mr. Gorman ha s authorized funding to support 
the Engine Study PER effort. Authority should be at MSFC within a few days. 
H2/0Z ATTITUDE CONTROL PROPULSION ,SYSTEM FOR SPACE SHUTTLE -
As a result of a Dec. 12 meeting between Shuttle Task Team personnel, 
Dick Cook, Dave Newby, Bill Davis and Garland Buckner, to discuss the 
planned procurement approach for the Space Shuttle Auxiliary Propulsion 
System Technology Studies, it was decided that: A formal letter of con
currence between MSFC and MSC will be released from MSFC; a formal 
SEB will be required for the proposal evaluation as opposed to a jOint 
MSC/MSFC committee; and a D&F will have to be sent to NASA Headquarters 
for approval, since the proposed four contracts ($300,000 each) tota l more 
than $lM. 
KSC COMl\1ENTS TO :MDAC PRESENTATION - Reference the question raised 
during the Space Station Quarterly Review about KSC comments to launch 
operations portion <?f the MDAC presenta tion: (a) The statement made that 
the material had been previously presented to KSC was incorrect. Similar 
material was presented to KSC during a meeting at MDAC on Nov. 3 at which 
time KSC provided comments. (b) KSC was contacted Thurf;:day, Dec. 11, 
1969, and was requested to provide official comments to material presented 
during the Quarterly Review; KSC will respond to us. (c) We have tentatively 
scheduled Jan. 13-14, 1970, for another presentation by :MDAC to KSC and 
MSFC of updated study r esults and will again request officia l KSC response. 
The presentation will be at KSC, and a tour of KSC facilities will also be 
arranged. January 15 will be devoted to a KSC review of MSC/NAR study 
results. 
SPACE STATION ENVIRONMENTAL CONTROL/LIFE SUPPORT SYSTEM 
(EC/LSS) - George Hopson, MSFC representative on the Life Support and 
Protective Systems Panel, reported that during the recent technology meeting 
at MSC, chaired by Mr. Pecoraro, MSFC had no technology items in the '71 
budget. He got a few items into the budget proposal through the meeting at 
MSC and by a personal visit to Pecoraro. Mr. Cody, Astronautics Lab, is 
attempting to assess the Space Station prototype activity underway at MSC 
so MSFC can establish funding of technical approaches in areas that may not 
specifically be included in the Space Station prototype. Another justification, 
however, might be to parallel some of the more important items of this 
EC/LSS technology . The approach on this is not yet firm. Conclusions of 
the meeting indicate a need for action on relatively high levels if MSFC is to 
contribute to the EC/LSS technical area. 



NOTES 12-22-69 GRAU_ 

QUALITY PROGRAM REQUIREMENTS: Representatives of this Laboratory who 
had visited GE and Pratt and Whitney to obtain information relative to 
R&QA requirements for commercial jet engines have recently completed a 
trip to the commercial aircraft facilities of McDonnell Douglas at 
Long Beach, California, and the Boeing Company in Seattle. Quality 
control activity as related to the inspection, checkout, and test of 
engines and aircraft/engine systems was reviewed. In brief, their 
findings reveal that only visual inspection is performed on engines 
when received, while extensive leak and functional tests of the engine 
and related aircraft systems are conducted after installation of the 
engines on the aircraft. ,!b~~:.~_tests . a':C: ... $R.r:<:l ~~t~~ }Lsi.:ng_~~u_xi.1.i_?LY 
P£~~.E .. ~.OA' s1'2 n._ t}~~ .. ,:~.g~~.::, w~th ... ~he_ . f_iE.a_L.~~.s~~!>e}.~g ~~ __ :~'?rLEl.r_~.n~'I.~ p':t.,. 
the engines . In every case, the aircraft is subjected to a test flight • 
.,,----- __ .. u .. _ ..... 

Both MDAC and Boeing rely on the quality effort of GE and Pratt and 
Whitney, and neither impose contractual quality requirements on the 
engine manufacturers or have personnel in residence at the GE or Pratt 

-and Whitney manufacturing facilities. However, their contracts with 
the engine manufacturers contain a warr~;ty~ -;~ th-e "d-;i{v;~~d engi;"e
fo~-" spe ;if ic pe~'ioi of-t'·i me , a~d -we - belie"~e ' this '~;a;r-anty 'is "'th~
ba~is- for the '-~x~epti~nai qu; lity eff~;::t's '(;£ the engine -manufact-urers . 
.. _ "-' _~_~._ .. . ______ .,60# ______ -" __ ~ >.-_ .... w_",_.- __ . __ •. _ ... _ .. ~ 

Again it was found that both MDAC and Boeing perform inhouse acceptance 
tests on the ir components, after acceptance test and shipment by the 
vendor . Both indicated it was more economical to ve~ify the accept
ability of a component than to install it on the aircraft and have to 
remove it late r • 

.. ~ '. f" 
-:.:.!...:::.~- ./' ..... A briefing for Dr. Rees is planned for the 

.... -.............. -- ..... .. .,. ........ - -- .......... --... ,_ .. ~ -....... ...---- ..... ~ .. _ .. ~~a! . futur~ to presen~. the 
th~ . R~QA .requirements_ 5>f 
engine /aircraft manufa~~~r=r~ . 

.I 

01' .... ' ' l~ ' ;''""'-.'' 
results of the se trips and a comparison of 
~~;" ~~~tr~c-ts withtho·s; -of -the c-ommerci~i 

.... .. _._-- .- ----~ 

Ed Buckbee
Translation
Dieter Grau I am very much interested on such a briefing. I suggest you invite also H. Weidner, B. Lucas, Maxe Neubert and Bill Brown [PM] and some of their people. Unfortunately, I will be available only after January 22, 70. Rs



NOTES HAEUSSERMANN 12/22/69 

1. Integrate d Cluster Test: After the decision to go to the dry workshop, CSE was asked 
by PM-AA to study the alternatives for an integrated cluster test ~ Of the three possible 
alternatives , performing the test in the VAB was preferred by S&E and PM-AA management, 
end CSE w'as requested to again work with S&E, MSC and KSC through the Verification 
Panel to establish clearly the extent to which this approach could satisfy requirements. 
The results of this study were presented to Lee Belew last week, indicating the way that 
all requirements could be satisfied, either by: 

1. Complete functional integration of AAP-1 and AAP-2 (CSM) in the VAB stack, or 

2. Functional integration of CSM with the AM/MDA in the MSOB, followed by com
plete functional integration of AAP-1 in the VAB stack. 

In either case, physical docking mate of the CSM with the AM/MDA in the MSOB is required. 
Mr. Belew decided on the second al ternative. His decision wi II now be reflected in to the 
current test baseline. 

2. S-II POGO: Detailed technical discussions to assess the POGO observed on AS-507 and 
to arrive at a recommendation for AS - 508 have been held ' by the "OGO Working Group. 
AS-507 was unstable at several times in fI ight prior to CECO. Oscillations of 3.75g peak 
amplitude {15-17 Hz} at the center engine gimbal pad were observed (twice AS-506 amplitude). 
These amplitudes were within stage and engine capability. No significant dynamics on spacecrafi 
The oscillation characteristics observed on 507 in particular and all flights in general indicate a 
marginally stable system. AS-508, with no fix, should display oscillations similar to 506 and 
507. Specific amplitude is not predictable, but there is some technical judgment supporting the 
existence of a limit cycle amplitude of an acceptable 9 g's. Analyses indicate center engine 
LOX feedline accumulator to be effective in improving stability margins. 

Some concern was expressed with respect to center engine accum'ulator as follows: reliability 
of the implementation, confidence in dynamics during the accumulato~ charge, and possible 
instabilities resulting from higher mode feedline frequencies. The genera l consensus of the 
POGO Working Group was that the center engine accumulator was hIghly desirable on AS-508. 

',,::. ,.' 
A decision was made to fly AS-508 as is, based on a minitT,um risk crlt'e~16 ' which considered the 
ramifi cations of the workload at KSC. Effort and analysis wi II continue toward possible center 
engine accumulator , fix on later vehicles. 



\ 
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NOTES 12-22-69 HEIMBURG 

I. Multiple Docking Adapter (MDA): The MDA basel ine has been changed 
to include additional Earth Resources Experiment Package (EREP), re
design the radial docking port to higher bending moment and latch load, 
relocate the Apollo Telescope Mount (AIM) control and display (C&D) 
console near MDA/STS interface, relocate the axial docking port, and 
eliminate window on -Z axis. 

Two basic approaches are to be completely reviewed for schedule and 
cost impacts. One is to modify the existing structural test article 
only to the extent to qual ify the STS/AM. Two component test articles 
would be required; one with the axial docking port and one with the 
radial docking port. The second approach is to fabricate a new structural 
test article which wi 11 also be used as the dynamics test article. 
2. S-I I Stage: At a meeting between NAR-SD and NASA at MTF on 
December 10, 1969, it was agreed to change the S-II post-tankLng purge 
procedures to a scheme originated by Mr. W. L. Ray of Test Division. 
This change results in inerting the stage and facil ·ity hydrogen systems 
with gaseous nitrogen in I ieu of hel ium at a savings of approximately 
$12,000/tanking. 
3. Saturn V Ordnance: The Saturn V launch schedules have changed, 
causing a storage problem with ordnance components having a design 
shelf I ife of 3 years. Many components have undergone tests to confirm 
or demonstrate a 3-year 1 ife, · and others have been analyzed for 

/) r compatibility of materials for a 5-year period . .I.b..~.il..l.y_si _U..':!gg.'?2..~ ~d 
(-(, . Ll·;T' {..~ .. that while the materials seemed compatible, there should be test .,--t:-- [' ", -- -~ fir i ngs of thos e · -c'o mponen~ s - tp-.va ii date-t hat- a na lys is : - PI ans for suc ll. ..... :~'v[:~~-..;:.,. resTs- have- b-ee n · ·pi-e'p~ r'~d -· and action will -be- taken -when--aged c-omponents 

/ .?:.~ ,·.'l:'" a rere'Ceived from KSC. ..- - .. - - .. -- - - . -
.:' :~~~ /.n.? ' ,'4~---N-ucTe-a r Eng i ne/S t age Test Fac iIi ties: The 90 percent rev i ew of the 
, - -'.'~ Norman Enginee ring Company for the nuclear engine/stage test stand was 
I. j-'.i:r- , conducted during the week of December 7, to December 14, at NRDS, Norman , 

/ ) , Jwill complete the work by December 19, 1969, and issue a PER, preparatory 
('c"~ to test stand design criteria. . 
.......... 

Ed Buckbee
Translation
R. Godfrey I believe this is a good thing to do. Rs



NOTES 12-22-69 Heller 

1. LUNAR SOIL INVESTIGATIONS: Dr. Costes participated in the 
debriefings of the Apollo 12 flight at MSC. The 45-Day Mission 
Report on the Apollo 12 s oil mechanics investigations has been sub-

/ 

mitted for publication. Also. a report on the scientific results of the / ;--:~ :. . ..f 
Apollo 11 soil mechanics investigation authored by Dr. Costes and i" -- I 

his co-investigators was included as a separate section in the i! .. :"'" .. C'~"'l 
"Apollo 11: Preliminary Science Report. " published as NASA SP-214., ,." /" l' ' 

Results of Dr. Costes' lunar geotechnical investigations are of vital .: ..... , -
importance for further lunar exploration. especially for the lunar r . '-. 

vehicles. 
A penetrometer designed and built by Dr. Costes was evaluated 

by a suited astronaut during the LRV meeting at MSFC on December 17. 
Dr. Haeussermann and several members of CSE visited SSL to 

discuss lunar soil information as it affects the systems design of the 
LRV and DLRV. Dr. Costes is in charge of a wheel/vehicle-soil 
interaction experimental program conducted at the U. S. Army Corps 
of Engineers Waterways Experiment Station. Vicksburg. Mississippi. 
in support of the Manned-Only and Dual-Mode Lunar Roving Vehicle 

v 

~ I 
1 programs. 

2. CO-OP SYMPOSIUM: SSL held a two-day co-op symposium on 
December 16 and 17. Everyone of the 39 co-ops in SSL gave a paper. 
Mr. Mark Russell and Mr. Hightower from Personnel and representa
tives from universities were present. The symposium was very 
successful. I was impressed with the enthusiasm and hard work that 
the co-ops put into this and with the high quality of their papers. 
I think that such symposia are a very effective part of our overall 
training program. and I intend to hold these semi-annually in the future. 
Some of the co-ops are nearing graduation; I hope that we can bring 
these young people on board because they constitute a great potential 
for MSFC's future. 

Ed Buckbee
Translation
S. MOREA Are you informed about this? Rs

Ed Buckbee
Translation
Jane, get one copy of this report. Rs



NOTES 12-22-69 HOELZER 
---*:-

. ..--- -

NEGATIVE REPORT. 



NOTES 12/22/69" HUBER 

1. }lEETING WITH GODDARD .~~~CE FLIGHT CENTER: On De"~ember 18, Dr. 
Stuhlinger , O. C. Jean, K. Dannenberg, A. Ori11ion, J. Dmvney, J. 
Olivier, M. Nein and I presented to GSFC our activities in the area of 
future programs. Presentations were given on the Space Shuttle, Space 
Station, Sp~ce Tug and Experiment Modules. The presentations were well 
received, and stimulated a great amount of discussion. About 100' 
people attended including all GSFC top management. Dr. Clark attended 
mos t of the day. . 

Goddard displayed considerable interest in the Shuttle and asked many 
questions about its capabilities. They desire to place some experiment 
modules in 400-500 n.m. orbits and are therefore also interested in 
the Tug to augment the Shuttle at these higher altitudes. 

Dr. Clark, in his stumnary, emphasized that at present the experiments 
are not stampeding to get onboard the Space Station" and we need to 
develop their support if we are going to sell the station. He emphasized 
the past cooperation betHeen Goddard and Marshall and sees that the 
capabilities of the Centers for the most part augmenting each other 
rather than competing. His prime concern seems to be that NASA will 
put all our resources into the development of major new systems and not 
support follow-ons of current programs. 

Dr. Stuhlinger proposed (and Dr. Clark accepted) that G?ddard come here 
in February to present their ideas. Also) he proposed that Goddard 
participate more strongly in our Shuttle work. 

These meetings can do a lot to improve relations be tvleen the 6;'10 C;::enters. 

2. AEROJET NUCLEAR DIVIS ION MANAGENENT: Mr. Al Feldman has been named 
mana'ger of Aerojet I s Nuclear Division, "tI7i.th a major responsibility in 
the NERVA engine development. Hr. Feldman was previously in charge of 
the Titan engine project for Aerojet. Mr. Bill VJetmore, who has been 
acting manager of the Nuclear Division, will become Nr. Feldman's deputy. 

3. SCHRIEVER-HCK_EE CONTRACT: An asstnned baseline plan for the purposes 
of studies of facilities and personnel utilization has been forwarded to 
Schriever-McKee, as was requested in an earlier meeting with Dr. von Braun. 
This assumed plan includes Shuttle and Space Station operations beginning 
in 1977, and phased initiation of Shuttle/Space Station developments. 



\ 
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NOTES 12/22/69 HUETER 

Information Concerning Flying After Scuba Diving: NASA medical person
nel accept that most p e ople can bre athe air indefinitely at two atmo s phe res 
(33 feet of water) and decompress rapidly to one atmosphere with no ill 
effects. However, further decompression to pressures less than one at
mosphere without allQwing adequate time for nitrogen elimination from the 
body's tissue does carry a significant risk. USAF regulations specify 
that flying and altitude chamber exposure are prohibited for 24 hours fol
lowing hyperbaric exposure. NASA administrative aircraft crew members 
are also. restricted by NASA regulations from flying within 24 hours after 
using compressed air (or other gas) in a dive. Dr. Charles A. Berry, 
MSC Director of Medical Research and Operations, reports he feels this 
standard is reasonable and is mandatory for optimum flying safety. 

The U. S. Navy Diving Manual states that the maximum depth of water in 
which a man can work for 1. 5 hours breathing air, and then ascent to sur
face without stage decompression is 50 feet for 100 minutes. However, it 
should be recognized that the Navy tables are so calculated as to permit a 
low percentage of cases of decompression sickness in the diving population 
even when the tables are properly applied. Dr. Berry contracted with the 
J&J Marine Diving Compa ny tq study the problem and their report, "Interval 
at Sea-Level Pressure Required to Prevent Decompression Sickness in 
Humans Who Fly in Commercial Aircraft After Diving," is available in the 
Safety Office and the Medical Center. It provided the basis for an MSC
approved table specifically for use by the astronauts when participating in 
tests in our neutral buoyancy simulator. 

a) Limit the first dive of the day to less than 120 minutes. 
b) Allow a minimum of a 3 -hr period on the surface between the fir st 

dive and the beginning of the second dive. 
c) Limit the second dive to less than 120 minutes. 
d) Use the fOllowing guidelines for flying: 

Dives Time on Surface Prior to Going to: 
8,000 ft. cabin altitude 10,000 ft. cabin altitude 

# 1 1. 5 hr s 2. 5 hr s 
#2 2.5hrs 4.0hrs 

Note: As you go above 10,000 ft. cabin altitude, the probability of suffering 
bends increases markedly. 

Scott Fellows, acting as our Aviation Safety representative, has been work
ing closely with Dr. Friarson and Dr. Spraul of the MSFC Medical Center 
in coordinating the flying and diving restrictions with MSC personnel. 

" I 
... .., .. ~-.... '\.' .. ~~ , 

Z. 

Ed Buckbee
Translation
Hans Hueter. I think this is very important since more and more MSFC people become ______ _____ divers. Rs



NOTES 12/22/69 JOHNSON 

Research Achievements Review - On December 18, a Review of Materials 
Research for Shuttle and Space Station was held in Morris Auditorium. 
The presentations were extremely well prepared and informative. Attend
ance was good. A larger than usual number of the more than 250 attendees 
were the academic community. Audience interest, as reflected by the 
questions asked and by the number of intensely probing technical discussions 
underway during the break, was exceptionally high. This Review appears to 
have been well worth the effort which went into its preparation. 

Bioscience SR T - Approval of additional work in the OSSA Bioscience 
Supporting Research Program has been received from Dr. Reynolds. The 
new work will be supported at the $ 300, 000 level. It consists of three 
tasks, two of which are study efforts to define Bi'oscience payload concepts 
and configurations for the Space Station. The third, which is being sup
ported at the $10, 000 level, is for in-house efforts to be performed by S&E; 
however, the precise nature of the research being undertaken in-house has 
not yet been defined so far ,as I can now determine. 



NOTES 12/22/69 MOHLERE 

No submission this week. 



NOTES 12/22/69 MOORE 

1. CELESTIAL SENSORS ADDITION: A new C of F addition to Building 4467 
was turned over to us by the contractor last week for installation of labo ratory 
eqljlp~ent. When outfitted , this 2000 square foo f. addition will enhance ou r 
ca pability in development and test of electro-optical devices used in guidance 
and control systems, such as star trackers, sun sensors, horizon trackers, and 

:" related hybrid sys7ems. 

2. MLRV: At a mee ting with MSFC representatives last week, Boei ': ::J made the 
MSFC r;~ommended decision to use a directional gyro to determine headi ,',z, oo lg les 

- and two acce lerometers to determine pitch and roll angles for the manned LRV. 
This simpl ifi ed approach replaces Boeing's initial proposed strapdown ine rt ia! 
nav ipati on subsystem.. 

3. MAN-MOTION TEST: A zero-gravity experiment aboard the USAF W:'igk
Patterson KC-135 aircra ft will be conducted for us next month to de ter mi :1p. mO:1-
motion forces. Force measure ments will be obtained from five different sub jects 
push i ng off and r ebou~ding to a t e st jig set up at el i stancp.s of 10, 15, and 20 
fe,:; t. A total of 45 m~asurem?nts wil! De fiJrnist,od for analysis of wall push-
off perturbations to h~ us~d in th e SVWS attitl'clp. and pointing con tro l systems 
studi 8S . 

4. 507 POSTFLIGHT EVALUATION : The shapp. of the Z axis downrange guidance 
error during 507 boost indicates a Z acce lerometer scale factor erro r as a maior 
contributor to the observe d error in position at translunar injection. This correlates 
with the fact that the Z scale factor was out of tol eran ce at launch (S p0::: was 
7. 5 x 10-4 mete(s/second 2 ; actual was 8.57 x 10-4 meters/second2 a .1d was 
waived). A more ma jor contributor known at this time is th'e devi01ion of orbital 
"""'rlt ing forc 2s frO M nominal. An e valuation ap proach i~ be ing pursued which 
should ve rify whether these e rror sources repr8sent all t he contributors. 

5. HAPPY HOLIDA YS: Tnf:. Astrionics Labor .:1i·ory WiS : l(,' S you a Merr y C h:·!stm.::s 
and a Happy N ew Year . 

Ed Buckbee
Translation
R. Godfrey: B. Moore Is it necessary to do something about this on future missions? Rs



NOTES 12-22-69 SIEBEL 

1. h TM Therma l Systems Unit: Last Friday, December 19, we turne d 
. I 

over to S&E- QUAL the ATM TSU Spar for checkout. We worked in 
parallel with QUAL all week correcting some cabling discrepancies as 
they :were di scovered • 

20 ATM Radiators: A decision was made to tool up and fabricate the 
radiators for the Vibration Unit in- house to the new configuration and 
so to have backup capability in case the vendor cannot deliver for the 
prototype and flight units. The vendor will continue to process the 
vibration radiators to the old configuration for which he has the machined 
parts as a backup for the in-house effort. 

30 S~II: The closeout (cyl 2/3) weld on S-II~15 was completed on 
December 11 wit h zero X-ray. or dye penetrant defects 0 One area of ~ 071 
offset was dispositioned acceptable lias is" • . This completes the weldi ng 
on the present S- II contract. Approximately 95% of the weld crews will 
be lost to t11:e program by January. 9, 1970. 



NOTES 12/22/69 SPEER 

1. AAP Data Flow 1vlanagement: As a result of several meetings we 
have reached agreement with MSC to perform data redundancy removal 
at the remote sites in order to manage the largely increas ed data 
volume .expected during the entire mission sequence. We have 
participated in a succes sfu! demonstration of this tecllnique between 
GSFC 'and MSC and are now evaluating the best ways and means to 
process this incoming data at MSFC. Bill Schneider is being advised 
of our agreement with MSC. 

2. Wideband Communications Working Group: The third meeting of 
the Wideband Communications Working Group was held at NASA 
Headquarters last week. The use of two Intelsat satellites (one 
Atlantic and one Pacific) to bring all data from the three networks 
(MSFN, STADAN and DSN) back to a central data handling facility in 
the U. S. has been favorably received by all affected Centers. The 
approach will eventually reduce the cost and size of the remote site 
data proces sing operation . . The next activity of the group will be to 
define the remote site, central data handling facility. and Mission 
Control Center configurations for alternative allocations of data 
handling and network operational control functions. A test operation 
using a single station and the present GSFC data system is being 
considered. 

3. AS-508 Flight Mission Rules: The MSFC inputs to the AS-S08 
Flight Mission Rules (FMR) were supplied to MSC on 12/19/69. The 
FMRs are presently being reviewed for items affecting the AS-50S 
lunar impact accuracy (navigation update) and enhancement of the 
probability of a successful impact under off-nominal conditions. 
Mission Rule changes resulting from this review will be forwarded 
to MSC at a later date. 



NOTES 12/22/69 STAMY 

Univac 3 - G Purcha se - A procureme nt request was- proc e ss e d 
on D e cemb e r 18, 1969, to MSFC Purchasing Office in the 
amount of $7,000,000 for the purchase of the °3_G system to 
be installed at the MAF Slidell Con1puter Operations Office, 
Slidell, La. 

Computer Ope rations Activity - Over the Thanksgiving 
holiday weekend, data from several previous S-II static and 
flights were proces sed to isolate oscillation problems 
experienced with the S -II- 5 07. 

NASA/MAF and STC personnei continued to work with NASA/ 
MAF J GE and NAR per sonnel to ensure accurate data interpretation, 
provide full understanding of methods used, and further 
establish communication in preparation for possible similar 
support for the AS-50S flight. 



NOTES 12-22-69 Stuhlinger 

No submission this week. 
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